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E X E C U T I V E S U M M A R Y
Walsh Environmental Scientists and Engineers, Inc. (WALSH) was contracted by the ColoradoDepartment of Transportation (CDOT) to conduct a Site Investigation (SI) of properties
involved with the Phase n and IE construction activities along 1-70 from 44* Street to Brighton
Boulevard in Denver, Colorado (CDOT Project No. IR-IM(CX)070-4(145)).
The proposed construction activities include: replacement of the elevated portions of 1-70 fromWashington Street to Brighton Boulevard with a wider, elevated highway. Existing ramps atHumboldt Street will be removed and replaced with interchanges constructed at WashingtonStreet and Brighton Boulevard. The existing elevated structure east of Humboldt Street will bereplaced, and fill material will be used to support 1-70 east of Humboldt Street. BrightonBoulevard and 44* street will be widened and the UPRR tracks relocated to the south.
Construction of retaining walls, caissons, storm/sanitary sewers, and other utili ty relocations willrequire excavation at various locations in the projec t area. Ground water is found at depths
greater than 27 f e e t ; most excavations will not require dewatering.
Previous environmental investigations identi f ied several areas of concern, including: soil
contamination from leaking USTs at one property near East 46* Avenue and BrightonBoulevard and two properties near East 46* Avenue and 44* Street; possible soil contamination
by heavy metals from smelter wastes near Humboldt Street and tannery wastes near BrightonBoulevard; possible ground water contamination from leaking USTs and smelter wastes; andchlorinated solvents in the ground water above MCLs near East 46* Avenue and 44th Street.
The major conclusions of this investigation are stated below. Environmental conditions ofindividual parcels are discussed hi the text and environmental concerns are depicted hi Figure
6.
• Ground water from all of the test holes drilled hi 1998 m the Phase n and in constructionareas is contaminated with PCE, and hi places with methylene chloride, at concentrationswhich exceed the MCLs for these compounds. The greatest concentration of PCE wasdetected hi TH-24 (530 u g / L ) on Parcel 99. Substantial PCE was also detected hi TH-19on Parcel 49 (140 ug/L). Methylene chloride above the MCL was detected on Parcel 49and Parcel 67 (hi 1991). PCE contamination was widespread hi 1991, but only exceededthe MCL hi one location (TH-09, 6 ug/L). Either mul t ip le sources of contamination existwithin the study area, or a large plume of PCE has migrated into the area from unknownup-gradient locations).
• Black fill material containing elevated concentrations of lead and arsenic, presumablycomposed hi part of smelter wastes from the Omaha and Grant Smelter, was discoverednear the southeast corner of Parcel 49 (Central Storage). This fill material was alsocontaminated with petroleum compounds. Discolored fill material containing metals,

PAHs and oil was previously detected on Parcel 43 (Darko's Automotive) and Parcel 46(Hydraulic Equipment Repair). This material is a special and not a hazardous waste.
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• Fuel contamination of soils is widespread, but at levels which do not exceed RAC Iremediation levels. Volat i l e petroleum compounds were found in the ground water from
TH-24 (Parcel 99, Lambert storage building), TH-10 (Parcel 42, O G Valentine Lumber)
and TH-16 (Parcel 49, Central Storage). This contamination is o f t en related to leaking
U S T s .

• WALSH recommends that soils with visible petroleum contamination, that exhibit
headspace PID readings or have a hydrocarbon odor should be segregated, (petroleum
contaminated and metal-contaminated segregated separately), placed on plas t ic , bermed and
covered with plastic pending analysis and proper disposal. Dust suppression methods andproper PPE (gloves) should be employed to reduce worker exposure and limit the spread of
the contaminated soil.

• WALSH recommends that ground water removed from deep excavations be treated to
remove petroleum and chlorinated hydrocarbons prior to discharge. Workers should wear
appropriate PPE to minimize contact with the ground water.

• An underground storage tank on Parcel 42 (O G Valentine Lumber) may be contributing to
the contamination noted on Parcels 42 and 79. USTs may also be present up-gradient to
Parcel 50 (Western Boom), Parcel 54 (Lambert Auto Parts), Parcel 55 (Lambert
Automobile Electronics), and Parcel 46 (Hydraulic Equipment Repair). Known USTs are
present on Parcel 55 (Lambert Automobile Electronics). Construction personnel may
uncover USTs and contamination during demolition activities.

• Discharge parameter results indicate that ground water will exceed allowable limits for
total suspended solids (TSS). S e t t l i n g or f locculat ion will be required to remove excessive
TSS. Total dissolved metals in ground water was within MCLs. Treatment or a permit
variance will also be necessary for the elevated gross alpha and beta radiation. Theradiation values are not unusual for sites along the Front Range.

• Ground water f l o w direction in the Phase n and m construction areas is to the northwest,
that is, towards the South Platte River. Depth to ground water is generally between 27 and
31 feet over most of the investigation area.
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F I N A LS I T E I N V E S T I G A T I O N1-70 P H A S E I I A N D I I I C O N S T R U C T I O N44™ STREET TO BRIGHTON BOULEVARDCITY AND COUNTY OF DENVER, COLORADO
1 Introduc t i on
Walsh Environmental Scientists and Engineers, Inc. (WALSH) was contracted by the ColoradoDepartment of Transportation (CDOT) to conduct a Site Investigation (SI) of propertiesinvolved with the Phase n and m construction activities along 1-70 from Humboldt and 44*Streets to Brighton Boulevard (Figure 1) in Denver, Colorado (CDOT Project No. ER-IM(CX)070-4(145)). The purpose of this study was to investigate some of the environmental
concerns identi f ied in earlier studies of the 1-70 corridor from Washington Street to BrightonBoulevard (WALSH, 1991a, 1991b, 1992, and 1996; Aguirre, 1995).
The objectives of this Site Investigation include the identification of potential environmentalliabilities prior to property acquisition, and identification of areas where special handling and
disposal may be required for excavated soil, or where construction activities may encountercontaminated ground water. Test holes and shallow soil borings were drilled to the depth ofexcavations anticipated during the construction and pipe-laying activities. Construction workerand public health and sa f e ty issues identi f ied by this investigation are discussed and a MaterialsManagement Plan (MMP) is being submitted.

2 Proposed Construction and Property Acquisit ion
The CDOT plans to replace the elevated portion of 1-70 from Washington Street to BrightonBoulevard with a wider, elevated highway (see Figure 2). Existing ramps at Humboldt Streetwill be removed and replaced with interchanges constructed at North Washington Street andBrighton Boulevard. The existing elevated structure east of Humboldt Street will be replaced,and fill material will be used to support 1-70 east of Humboldt Street. A pedestrian underpassis proposed to connect the Denver Coliseum and National Western Stock Show buildings. This
underpass will be constructed beneath the present East 46th Avenue (Figure 2).
Preliminary design plans indicate that property acquisition will be required for the widening of1-70, the relocations of East 46th Avenue and Brighton Boulevard. The Union Pacific Railroad(UPRR) tracks (south of 1-70 at Brighton Boulevard) will be moved southward to accommodateproposed ramp structures. Construction of the Denver Coliseum/National Western StockShow pedestrian underpass, retaining walls, caissons, storm/sanitary sewers, and other utility
relocations will require excavation at various locations hi the project area.
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3 Regional S e t t i n g
3.1 Location
The area investigated is located within the City, and County of Denver, Colorado and is shownin Figure 1. Properties sampled hi this investigation are located along East 46* Avenue and
Brighton Boulevard and centered on 1-70. The initial phase of the construction will involve thewidening of the eastbound lanes of 1-70 from Washington Street to Humboldt Street. This
work is in progress. East of Humboldt Stre e t , construction activities will extend ramps awayfrom 1-70 and into existing neighborhoods and commercial areas approximately bounded by44th Street and Brighton Boulevard on the south and East 47th Avenue on the north. Phase IIconstruction involves the widening of Brighton Boulevard and 44th Street and the associated I-
70 access and exit ramps. The relocation of the UPRR tracks and the construction of theDenver Coliseum pedestrian underpass will also be completed during this phase. Phase HIconstruction will involve the construction of the access and exit ramps for the west-bound laneof 1-70, widening of Brighton Boulevard north of 1-70, and the relocation of East 46* Avenue
through the residential and commercial area north of 1-70.

3.2 Phys i ography and Geo logy
The projec t area is located in the Denver Basin, east of the Front Range Uplift of the SouthernRocky Mountains. Topographi ca l ly the area is generally f l a t with elevations decreasingtowards the South Platte River (Figure 1). Surface drainage is towards the South Platte River.The projec t area is covered by a thin veneer of unconsolidated sediments which include the
Broadway Alluvium (Quaternary) and the Post Piney Creek Alluvium (Holocene). Thesesediments are generally poorly sorted sands, gravels and some clays. Flat lying bedrock of theCretaceous/Tertiary Denver Formation, consisting of weathered shale, siltstone, and f ine
sandstone, is unconformably overlain by the younger unconsolidated sediments. Depth to theundulatory bedrock surface under the eastbound lane of 1-70 is approximate ly 40 f e e t (Aguirre,1995).
Extensive areas of fill have been documented on the grounds of the Denver Coliseum(WALSH, 1991a, 1991b, 1997), immediately west of the Phase II and HI construction area.The area now covered by the paved parking lots of the Coliseum was once the site of anextensive sand and gravel quarry which was subsequently f i l l e d with smelter slag and wasterock, and demolition debris from the Omaha and Grant Smelter. In addition, the gravel pitdepressions were f i l l e d with domestic trash before the area was cleared for parking areas in thelate 1940s.
Approx imat e ly 5 to 15 f e e t of fill material has been documented under the east-bound lane of I-70 (WALSH, 1992 and Aguirre, 1995). Lesser amounts of fill (0 to 5 f e e t ) have been found hithe Phase n and in construction areas. No smelter waste has been identi f ied hi this area.
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The top of the Denver Formation marks the base of the unconfined aquifer. Depth to groundwater is expected to be approximately 27 to 30 fee t below ground surface in the vicinity of thePhase n and in construction (Figure 4). Local unconfined ground water f l o w , east of the
South Plane River is to the northwest (WALSH, 1991b and Figure 3, this report). Groundwater f l o w velocities were estimated to vary between 20 and 200 feet per year within the studyarea (WALSH, 1996). More detai l s of the local geology and ground water conditions are
found in the various WALSH reports (1991a, 1991b, 1992, 1996,and 1997) and thegeotechnical report by Aguirre (1995).

4 Review of Earlier Environmental I n v e s t i g a t i o n s
Phase II and HI of the modifications to 1-70 between H u m b o l d t / 4 4 t h Street s and BrightonBoulevard traverse a commercial, industrial and residential area where several environmental
concerns have been ident i f i ed . Properties of concern were ident i f i ed along East 46* Avenueand Brighton Boulevard hi 1991 (WALSH, 19915), including eleven properties with knownUSTs. This study was expanded hi July 1991 (WALSH. 1992) to include the 1-70 corridorfrom North Washington Street to Brighton Boulevard and was revised hi late 1996 (WALSH,
1996). These reports ident i f i ed four maul categories of environmental concern: petroleumcontaminated soils and ground water from leaking USTs; possible soil and ground watercontamination from tannery operations; soil contaminated with smelter wastes or other
materials resulting in elevated heavy metal content; and ground water contaminated with low
concentrations of chlorinated hydrocarbons.
This investigation evaluated the degree of contamination on properties scheduled for
acquisition by the CDOT, in areas that will be excavated for the relocation of utilities, theUPRR tracks, the Denver Coliseum pedestrian underpass, and for the construction of the
relocated East 46* Avenue and the 1-70 exit and access ramps.

5 Environmental Concerns and Areas of I n v e s t i g a t i o n
The f o l l o w i n g parcels between Humboldt/44* Streets and Brighton Boulevard were selected foradditional investigation of environmental concerns during Phase n and in of the constructionactivities along the 1-70 corridor, including:
• Parcel 50 (4415 Brighton Boulevard, Western Boom), acquired for the widening of

Brighton Boulevard and 44* Street and the relocation of the UPRR tracks;
• Parcel 49 (4400-4500 Brighton Boulevard, Central Storage), also acquired for the widening

of Brighton Boulevard and the relocation of the UPRR tracks;
• Parcel 42 (1610 East 46* Avenue, O G Valentine Lumber), acquired for the widening ofeast-bound 1-70 and the installation of a sewer line across the southern boundary of theproperty; and, '

D 01078
p\projec«cdMOOO*iiieiRvZ.doc.07.Z7.9e



Environmental Scientists and Engineers. Inc.

• Parcels 43 (1633 East 46* Avenue, Darko's Automotive), 54 (4605 Brighton Boulevard,Lambert Auto Parts), 55 (4615 Brighton Boulevard, Lambert Auto Electric), 56 (4637
Brighton Boulevard, Lambert parking lot) and 99 (4614 Baldwin Court, Lambert storage
building); to be acquired for sewer line excavations, the widening of Brighton Boulevard,and the construction of an access ramp to westbound 1-70.

CDOT also requested that soil samples be collected from of a portion of East 46th Avenue
between the Denver Coliseum and the National Western Stock Show buildings. This area isthe proposed location of a pedestrian underpass to connect the two fac i l i t i e s .

6 Summary of I n v e s t i g a t i o n Act iv i t i e s
Test Holes Phase II Construction AreaTwo soil borings were drilled along Brighton Boulevard, adjacent to Parcel 49 (4400-4500Brighton Boulevard, Central Storage), along the path of the UPRR track relocation andimmediately down-gradient from the Central Storage building which was formerly a tanning
operation or abattoir.
Two soil borings were also drilled on Parcel 50 (4415 Brighton Boulevard, Western Boom).These test holes were place to document the extent of suspected soil and ground watercontamination from USTs and ASTs which once existed at the site.
One test hole was drilled on Parcel 42 (1610 East 46* Avenue, O G Valentine Lumber) along
the route of a proposed storm sewer.
Shallow Geoprobe™ Soil Sample s
Geoprobe™ soil borings to 10 f e e t (3.1 meters) total depth were drilled at three sites along the
southeast side of Parcel 49 (Central Storage, 4400-4500 Brighton Boulevard). The position ofthe three Geoprobe™ holes was selected to investigate the presence of possible soilcontamination from heavy metals from tannery operations at the site or from possible use ofsmelter wastes as fill material. The Central Storage structure will be demolished to allow therelocation of the UPRR tracks and the widening of Brighton Boulevard.
One Geoprobe™ soil boring was drilled in the median of East 46* Avenue along the proposedpath of the Denver Coli seum/National Western Stock Show pedestrian underpass. This boringwas advanced to 10 feet total depth and was placed to investigate the presence of heavy metalshi soils associated with the use of smelter waste as fill material. The locations of the
Geoprobe™ soil borings are shown on Figure 2.
Test Hole s Phase HI Construction Area
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One test hole was drilled on Parcel 99 (4614 Baldwin Court, Lambert storage building) to
document suspected soil contamination at the site of a former automobile repair garage. Thi sproperty is along the path of the proposed westbound 1-70 onramp.

, One test hole was drilled on Parcel 55 (4615 Brighton Boulevard, Lambert Auto Electric)
along the path of a proposed sewer line and down-gradient from a former(?) UST.

* Test holes were drilled to below the anticipated depth of excavation or to a maximum depth of
, 40 fee t (12.2 meters). All test holes were completed as monitoring wells. Test holes weremonitored during dri l l ing for both combustible gases and VOCs using a calibrated GasTechModel 1314 combustible gas indicator (CGI) and a calibrated HNu Model 101 photoionization

detector (PID). S a m p l e headspace measurements were taken using the PID to f i e l d screen forVOCs. Soil samples were also f i e l d screened for elevated concentrations of radioactiveelements using a radiation detector. Soil and ground water samples from soil borings and1 monitor wells were analyzed according to the sampling and analysis plans (WALSH, 1998a,b). The location of the test holes is shown on Figure 2.

( 7 S a m p l i n g M e t h o d o l o g i e s
i

7.1 Boring M e t h o d o l o g y and S o i l S a m p l i n gi Test holes were drilled with a CME-55 truck-mounted drill rig using seven-inch hollow stem
continuous f i gh t augers with an internal diameter of 3.25 inches. Soil samples from all testI ' holes were collected at a maximum interval of 5 feet beginning at the surface using a 24-inchstainless-steel spl i t spoon sampler.

J Discrete or composited soil samples were sent to the laboratory, depending on f i e l dobservations. If .field screening instruments did not indicate contaminants and v i s u a l / o l f a c t o r yi indications of contamination were absent, a soil sample was collected above the ground! water/capi l lary zone for laboratory analyses. In most cases a shallow soil sample was alsocollected. At least one sample per borehole was collected. All samples were collected in glassi jars with Tef l on- l in ed l ids. The samples were kept on ice at 4 degrees Celsius (4° C) in coolersj for delivery to the laboratory. Chain-of-custody records were completed for each sample (seeA p p e n d i x 7.0). Comple t e logs were prepared for all test holes and are presented in
I Append i c e s 3.0 and 4.0.

Shal low soil samples from Parcel 49 and East 46th Avenue were obtained with a Geoprobe™1 truck-mounted sampling device using 4-foot long, 1.5-inch diameter stainless steel sampling
tubes. The sampling tube was lined with a polybutyrate p la s t i c sleeve which allowed
extraction of an undisturbed sediment sample.
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7.2 Geoprobe™ Soi l S a m p l e Locations
The locations of the Geoprobe™ soil sampling sites and the test holes are shown on Figure 2.
This f igure also shows the projected path of the major utilities which will be relocated during
Phase n and m of the modi f i cat ions of 1-70 near Brighton Boulevard. Also shown on thisf igure are the locations of test holes and soil borings drilled for earlier environmental and
geotechnical investigations.

7.3 Piezometer I n s t a l l a t i o n and Ground Water S a m p l i n g
Ground water was sampled through factory-slot ted (screened) PVC p i p e inserted La the test
holes. Screened PVC sections were installed from total dep th to at least 2 fee t above the staticwater table. Solid 2-inch PVC sections with a locking cap were used to extend the screenedinterval to the surface. Si l i ca sand was poured around the PVC to approximately 2 fee t abovethe screen and bentonite chips added from the sand to approximately 1.5 feet below the surfaceto seal the annular space. Concrete was used to secure a limited access, flush-mount protectivewell cover.
Monitor wells were developed by purging a minimum of 10 casing volumes of water. Prior tosample collection, the well head space was measured for VOCs using a PID and an additional
three casing volumes of water were purged. The standing water was f i e l d tested during bailing
for pH, conductivity and temperature. The stabil i ty of these measurements and the totalvolume of water purged assured that the ground water sample was representative of theformation. Ground water sampling forms were completed for each test hole and are presented
in A p p e n d i x 3.0.
Ground water samples were retrieved with a di sposable polyethylene bailer and were collectedfor analysis as f o l l o w s : two 40-milliliter (ml) vials for VOCs and TVPH; one 1-Lpolyethylene bott le for metals (field f i l t e r e d ) ; and 1-L amber glass bot t l e for TEPH. Thesamples were placed immediately in an ice-fi l led cooler to maintain a temperature of 4° C, anddelivered to the laboratory with complete chain-of-custody records (see Appendix 7.0).

7.4 S u r v e y i n g
The ground level and casing elevations of the newly installed piezometers were recorded by
global positioning system (GPS) using the dual frequency method, as s p e c i f i ed hi the contractwith CDOT. The location and surface elevations of the other test holes and shallow soilborings were also recorded by the GPS system. .The surveying was conducted by Drexel
Barrell & Company of Boulder, Colorado. The survey results are presented in A p p e n d i x 2.0.
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8 Laboratory A n a l y s e s
Based on f i e l d observations and f i e l d screening measurements, selected soil samples from the
parcels to be acquired during the Phase II and III construction activities were analyzed for
Benzene, Toluene, Ethylbenzene, Total Xylenes (BTEX) and Tert-butyl Methyl Ether (MTBE)by EPA Method 8020, VOCs by EPA Method 8260, TEPH by Method 8100, and total RCRAmetals by EPA Method 6020A. Selec t ed soil samples were also analyzed for S V O C s by EPA
Method 8270. When high concentrations of one of the eight RCRA metals were detected in a
sample, that sample was also to be analyzed for TCLP metals to determine if the sample exceeds
RCRA standards and would be c la s s i f i ed as a hazardous waste. Soi l sample preservation
procedures are included in T a b l e 1 and the complete analytical results are presented in A p p e n d i x
5.0.

T a b l e 1 S o i l S a m p l e Method s , Containers and Preservatives
Analysi s and Method

TEPH, EPA 8015
TVPH, EPA 8015
BTEX/MTBE. EPA 8020
VOAs, EPA 8260
SVOAs, EPA 8270
RCRA 8 Metal s , EPA 7000 et. Seq., 6020o r l C P
T C L P N o n - v o l a t i l e s

Container
1 4 or 8 QI glass
1-4ozg la s s
1 -4 or glass
1-4 02 glass
1-4ozg la s s
1-8oz. glass
1 - S o z g f a s s

TEPH - Total Extractable Petroleum HydrocarbonsRCRA - Resource Conservation and Recovery ActSVOAs - Semi-vo la t i l e Organic Compounds
TVPH - Tota l Vola t i l e Petroleum H y d r o c a r b o n s

Preservative
Cool
Zero headspace. Cool
Zero headspace. Cool
Zero headspace. Cool
Cool
N o n e ( C o o l )
Cool

TCLP - Toxic i ty Characteri s t ic Leaching ProcedureBTEX - Benzene, Toluene, Ethylbenzene, Xylene s
VOAs - Volati le Organic Compounds

T a b l e 2 Water S a m p l e M e t h o d s , Containers and Preservatives
A n a l y s i s and Method

TEPH. EPA 8015
TVPH, EPA 8015
BTEX/MTBE, EPA 8020
VOAs, EPA 8260
SVOAs, EPA 8270
Total RCRA Metals , EPA 7000 et Seq, 6020
o r l C P
p H , probeAlkalinity, EPA 310.1
TSS, EPA 160.2
TDS. EPA 160.1
COO. EPA 410.1
OP and Grease, EPA 413.1
Gross Alpha and Beta Radioactivity. SW 9310

Container
M L g l a s s o r n a l g e n e
240 ml VOA vials
2-40 ml VOA vials
2-40 rrd VOA vials
ML amber glass
M L H O P E
M L H O P E

1-250 rrd HOPE
2-1 L amber glass
M L H O P E

TEPH - Total Extractable Petroleum HydrocarbonsBTEX - Benzene, Toluene, Ethylbenzene, Xylene s
COO - Chemical Oxygen Demand
TDS - Total Dissolved Sol ids
SVOAs - Semi-volat i l e Organic C o m p o u n d s

•

Preservative
H C I , p H < 2 , C o o !
H C I , p H < 2 , Coo!
H C I , p H < 2 . C o o I
H C l p H < 2 , C o o l
Cool
Field f i t e r e d , HNO, , pH < 2, Cool
Cool

H , S O « , p H < 2 , C o o !
H , S O « , p H < 2 , C o o l
H N O , . p H < 2 , C o o l

TVPH - Tota l Vola t i l e Petroleum Hydrocarbons
RCRA - Resource Conservation and Recovery Act
T S S - T o t a l S u s p e n d e d S o l i d sVOAs • Volat i l e Organic C o m p o u n d s
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Ground water samples from previously existing monitoring wells (TH-10, T H - 1 6 , and TH-18)were analyzed for Total Extractable Petroleum Hydrocarbons (TEPH) by EPA Method 8100, andTotal Vola t i l e Petroleum Hydrocarbons (TVPH) by EPA Method 8015. Ground water from thenewly-drilled monitor wells was tested for TEPH, TVPH, and Tota l Dissolved RCRA Metals byEPA Method 6020A. Ground water from six of the seven new wells was also tested for Vola t i l eOrganic Compounds (VOCs) by EPA Method 8260. No discharge parameter data was collectedfrom this round of sampling because existing data was deemed adequate. The existing dischargeparameter data collected in 1991 is presented in A p p e n d i x 6.0. The complete analytical results
are collected in A p p e n d i x 5.0. Ground water sample preservation procedures are included inTable 2.

9 Result s
9.1 G e o l o g y
9.1.1 Parcel 49 (Central Storage)
Two test holes were drilled along the northwestern side of the Central Storage Building at 4400to 4500 Brighton Boulevard along the path of the proposed widening of Brighton Boulevardand at the proposed intersection of the UPRR tracks and Brighton Boulevard (TH-19). Three
Geoprobe test holes (GP1 to GP3) were drilled in the concrete-covered parking area along thesoutheastern side of the structure. Fie ld logs describing the sediments encountered are in
Appendix 3.0 and graphic logs of the test holes and Geoprobe™ soil sampling sites are inA p p e n d i x 4.0.
Test hole TH-19 was drilled approximately 342 feet from the intersection of 44th Street and
Brighton Boulevard and 4.5 feet from the Central Storage building foundation. This test holeis hi the path of the proposed expansion of Brighton Boulevard and at the proposed intersectionof the relocated UPRR tracks and Brighton Boulevard. Maximum dep th of excavation in thisarea is unknown, but demolition of the Central Storage structure and installation of utilitiescould require excavations to at least 10 feet . T H - 1 9 was sampled to 31.5 feet and completed at35 feet total depth. Ground water was encountered at approximately 30 feet below groundsurface. Bedrock was not penetrated. The test hole penetrated about 16.5 f e e t of f ine tocoarse sand (coarsening downwards) resting on 1.5 fee t of moist, p la s t i c clay. The clayoverlaid 18.5 fee t of coarse sand and gravel. This sand and gravel was very loose whichprevented sampling below 35 feet at this location. Dark brown to black staining was noted inthe samples from 6 to 6.3 feet . This staining was not accompanied by PID headspace readings
or odor. No explosive gases or abnormal radiation was detected.
Test hole TH-20 was also drilled in the path of the proposed Brighton Boulevard expansionand adjacent to the Central Storage structure. This test hole was drilled approximately 157 fee t
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from the intersection of 44* Street and Brighton Boulevard and 4.5 f e e t from the building.
Thi s test hole encountered a similar stratigraphic sequence as seen in T H - 1 9 . The f ine to
coarse grained, coarsening downward sand from near the surface to 15.5 f e e t exhibited no
staining or odor, although low level s of VOCs were detected hi headspace samples at 10 to
11.5 f e e t (1.4 p p m ) and 15 to 16.5 f e e t (23 ppm). The sand was wet immediately above a thinclay layer from 15.5 to 16.0 f e e t , but was dry in the samples at 20 f e e t . There may be a very
thin perched water table of limited area! extent in the vicinity of this test hole. Coarse sand
with gravel (to 1 inch diameter) was encountered beneath the clay layer to the total d ep th of
36.5 fee t (completed to 35.0 f e e t ) . Headspace VOCs were also detected in the samples from25 to 26.5 fee t (6.5 ppm, no odors or staining). Black staining and fau l t hydrocarbon odors
(but no headspace VOCs) were noted hi the samples from 35.0 to 36.0 f e e t . Ground water was
measured at approximately 30 fee t below the surface.
T H - 1 6 was drilled hi 1991 by WALSH near the northern apex of Parcel 49. Thi s test hole
encountered fill from near the surface to about 3 f e e t , f o l l owed by 6 f e e t of clayey sand over36 fee t of gravelly sand. Total d ep th was 45 feet and bedrock was not encountered. Ground
water was measured at 30.36 fee t below ground level on May 26, 1998. No staining, odors,
explosive gases, headspace VOCs, or abnormal radiation was detected hi this boring.
TH-15 (WALSH 1991) was drilled 213 feet northeast of T H - 1 6 and approximately 43 f e e t
north of the Parcel 49 property line. This well penetrated sands and gravels from the surface
to bedrock at 41.5 f e e t . Bedrock consisted of blue-gray claystone. Ground water was
encountered at approximately 28 fee t below the surface. No staining, odors, headspace VOCs,
explosive gases, or abnormal radiation was detected hi the samples from this test hole.
Geoprobe Soil Sampl e s
Three shallow Geoprobe soil borings were dril led hi the concrete-covered parking area along
the southeast side of the Central Storage building for this investigation. The Geoprobe soil
borings were advanced to ten f e e t and did not encounter ground water or bedrock. Figure 2
shows the location of these sampling sites.
GP-1 encountered concrete rubble and sand fill beneath the concrete to a dep th of 1.9 f e e t .Beneath this fill was approximately 1 foot of black fill consisting of loose coarse sand, brick
and asphalt fragments, and pos s ib ly coal dust. The black material had no odor and no VOCs
were detected in the headspace sample from that interval. The material did not resemble the
smelter waste found at the Denver Coliseum parking lot (WALSH, 1997). The black fill
material rested on 2 fee t of f ine sandy, clayey silt (natural sediment), which overlaid very
clayey sand. This clayey sand graded downwards into coarse to very coarse loose sand. No
odors, staining, headspace VOCs or abnormal radiation was detected. The black fill material
was only found hi the southernmost of the three Geoprobe soil sample sites and was not found
hi the three test holes that have been drilled on Parcel 49.
GP-2 was dr i l l ed oppo s i t e the middle of the Central Storage building. Concrete rubble and
sand fill to 2 f e e t was noted beneath the concrete surface. No black fill material was present in
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this soil boring. The hole penetrated 0.8 fee t of fine* sandy clayey silt which overlaid clayeyvery f ine sand (3.2 f e e t ) and loose very f ine to very coarse sand to total depth. No staining,odors, headspace VOCs, or abnormal radiation was detected in this soil boring.
GP-3 was dri l l ed near the northern end of the parking area. A p p r o x i m a t e l y 4 f e e t of fill was
noted beneath the concrete surface. This fill consisted of large granite cobbles, fragments ofconcrete and brick, and grayish brown clayey sand. No staining or odor was noted in the fill.
The fill rested on natural sediment which consisted of 2 f e e t of f ine sandy, clayey silt whichabruptly overlaid 0.5 f e e t of very coarse sand and f ine gravel which graded into loose, f inegravel and very coarse sand to total depth. No staining, odors, headspace VOCs, or abnormalradiation was detected in this soil boring.

9.1.2 Parcel 50 (Western Boom)
Two test holes were drilled on Parcel 50 (4415 Brighton Boulevard, Western Boom). TH-21was drilled along 44* Street down-gradient of the presumed location of two USTs which wereshown on the 1945 and 1958 Sanborn Insurance maps. No record of the removal of theseUSTs exists. T H - 2 2 was drilled near the west corner of the Western Boom building toinvestigate poss ible soil and ground water contamination from the 8 ASTs which were presentat the site from 1936 to about 1974. The site was also chosen to determine if soil and ground
water contamination resulted from the f l o or drams hi the building which were not permitted todischarge to a public sewer system and were not connected to a sand trap (WALSH, 1996).TH-22 is also located near the proposed site of the UPRR track relocation.
No stained soils, headspace V O C s , explosives gases or abnormal radiation was detected in any
field-screened soil sample from either TH-21 or T H - 2 2 . Thi s lack of visible contaminationwas surprising considering the parcel's history of past usage.
TH-21 encountered approximate ly 12.5 fee t of f ine to medium loose sand beneath the asphaltsurface. This sand coarsened downwards and sharply overlaid 4 f e e t of moist, plas t ic sandysilt. The silt graded into coarse sand and gravel from 17 fee t to total depth. The test hole wassampled to 36.5 fee t and completed to 35 fee t . Ground water was encountered at about 30.4f e e t below the surface. No staining, odors, headspace VOCs, explosive gases or abnormalradiation was detected hi the samples.
TH-22 encountered nearly the same geologic section as seen hi T H - 2 1 , except that 6 f e e t of fillwas noted beneath the concrete surface. Thi s fill consisted of sand and brick fragments andappeared to be uncontaminated. Ground water was encountered at about 30.5 f e e t below thesurface. The test hole was completed to 35 fee t . No staining, odors, explosive gases,headspace VOCs, or abnormal radiation was detected.
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Jr 9.1.3 Parcels 52 and 53 (unpaved parking lot and vacant storage l o t )
{ T H - 1 8 (WALSH 1991) was dri l led approximate ly 92 fee t north-northwest of T H - 2 2 , along the• property boundary of Parcels 52 and 53. This test hole was resampled for TVPH and TEPH

on May 8, 1998. Ground water was measured at 29.10 fee t below TOC (approximately 29.4
! f ee t below the surface). The stratigraphic section in this test hole is similar to T H - 2 1 and TH-r 22, consisting of sands and s i l t s to 12.5 f e e t , a thin clay layer f o l l o w e d by coarser sand and. gravels to total d ep th (40 f e e t) . Bedrock was not penetrated. No staining, odors, headspaceVOCs, explosive gases or abnormal radiation was detected (WALSH, 1992).r

9.1.4 Parcel 42 (O 6 Valentine Lumber)
One test hole was drilled near the southeast corner of this parcel (1610 East 46th Avenue) alongthe projec ted route of a storm sewer. The test hole was also positioned to determine if the soiland ground water contamination noted in T H - 1 0 (see below) may have originated at an up-

» gradient location to Parcel 42.
TH-23 encountered a similar geologic section to that noted hi T H - 1 8 , T H - 2 1 , and T H - 2 2

r (Parcel 50). Loose medium to f ine sand to 8 f e e t was noted above 4 fee t of sandy silt. The silt! overlaid coarse sand and gravel to total d ep th (35 f e e t ) . Bedrock was not penetrated andground water was measured at approximately 29.5 f e e t below the surface. No staining, odors,[ headspace VOCs, explosive gases or abnormal radiation was detected.
Aguirre drilled a test hole near the location of T H - 2 3 in 1995 (Aguirre, 1995). Thi s test holeJ . (TH-22) was not sampled for environmental parameters. Ground water was measured at about28.6 f e e t below the surface and bedrock was penetrated at 13.9 m (45.5 f e e t ) below the
surface. No contamination was documented in the Aguirre log description.
WALSH drilled T H - 1 0 near the northwest corner of Parcel 42 hi 1991. This well was dril ledI to document possible soil and ground water contamination from two out-of-service USTs; owned by O G Valentine Lumber. This well was resampled for TEPH and TVPH in May1998. T H - 1 0 encountered sands and gravels from the surface to total d ep th (40 f e e t ) .r Petroleum odors were noted at 24 fee t to total depth and black staining was detected at 30 f e e t ,I decreasing with depth and di sappearing by 40 f e e t . Headspace PID readings ranged from 0 to220 ppm near the ground water contact (28.5 f e e t below the surface). Ground water recovered[ hi the May 1998 sampling event was dark gray with a spot ty sheen, and had a mild petroleum' odor.

| Aguirre also dril led a soil boring hi the northeast corner of Parcel 42. Thi s soil boring, (B-14), was drilled to bedrock (45.9 f e e t below the surface) and encountered the same section asnoted hi T H - 1 0 and T H - 2 2 (Aguirre, 1995). No contamination was noted hi the description.
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9.1.5 Parcel 79 (Denver Fire Station #9)
WALSH drilled TH-7 near the southwest corner of this parcel s l ight ly up-gradient to an UST
containing diesel fuel (WALSH, 1991). Ground water was encountered at approxunately 28.5feet and appeared dark gray. Faint hydrocarbon odors were detected hi the samples from 12.5to 25 feet and again at approxunately 35 feet . Possible staining was noted hi the samples from37 fee t .
Testing revealed that the tank p ip ing had leaked and holes were noted hi the tank when it wasremoved. Approxunately 40 yards of diesel-contaminated soil was removed from theexcavation, although utilities and the building foundation prevented the complete removal ofthe contaminated soil. A vapor extraction and ground water treatment system was installed I
late 1993. Benzene levels in the ground water were reduced to just above the MCL when lowground water pH prevented further discharge without expensive treatment modifications. Theoperator of the remediation system claimed that a plume of gasoline contamination having alow pH and dark gray color was intersected by the recovery wells. HWS contends that thisplume originated on Parcel 42 (O G Valentine) (HWS Consulting Group, 1995).

9.1.6 Parcel 43 (Darko's Automotive)
Permission to access this property (1633 East 46* Avenue) was not granted. The property iscurrently the site of Darko's Automotive, an automobile repair fac i l i ty . The surface of the lot
is obscured with car bodies and parts. T H - 1 4 , which was drilled by WALSH hi 1991, couldnot be accessed to determine if it could be resampled. Oil contamination, substantial amountsof PAHs, and elevated concentrations of cadmium, lead, zinc, and mercury were noted hi the
shallow soils (surface to four f e e t) .
TH-14 encountered black stained soils from near the surface to approximately 4 f ee t . This fillrested on 1 foot of naturally-occurring clay which rested on sands ad gravels to total depth
(41.5 f e e t) . Bedrock was not penetrated and ground water was measured at approxunately28.5 feet below the surface. Headspace PID readings ranged from 0 to 9 ppm. The headspacePID reading hi the black fill was 2 ppm.

9.1.7 Parcel 99 (Lambert storage building)
One test hole was drilled on Parcel 99 (4614 Baldwin Court, Lambert storage building) nearthe northwest corner of the concrete block structure. This location was chosen to documentthe possible presence of soil and ground water contamination from f l oor drams hi the former
automobile service and painting bay which may be connected to a sand trap.
TH-24 encountered 7 feet of fill beneath the asphalt surface. This fill consisted of brickfragments, sand and coal dust. It appeared to be have a black stain, although no odors orheadspace VOCs were noted hi the samples. The questionable staining extended into the
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underlying natural sediment (coarse sand) to a depth* of 10.2 f e e t . Thin sandy clay layers at
10.2 and 15.0 fee t separated the coarse sand and gravels which comprised the remainder of thesection. The well was sampled to 36.5 f e e t and completed to 35 f e e t . Ground water was
measured at approximate ly 29.8 f ee t below the surface and bedrock was not penetrated. No
odors, headspace VOCs, explosive gases or abnormal radiation was detected.
T H - 1 2 (WALSH 1991) was drilled on Parcel 99 approximately 40 fee t west-southwest of TH-24. This well has been abandoned. Fill material was noted beneath the beneath the asphalt
surface, but no staining was reported. The section penetrated is similar to that noted above in
TH-24. PID readings ranging from 15 to 30 ppm were recorded from the soil samples atstaring at 5 f e e t and continuing to total depth (41.5 f e e t ) . Ground water was measured atapproximately 27.5 f e e t below the surface.
Two Aguirre geotechnical test holes (TH-23 and B-15) were dril led along the east side ofBaldwin Court to the north and south of Parcel 99.
T H - 2 3 (78 feet west-northwest of TH-24) was drilled in 1994 to a total dep th of 16.5 m (54f e e t) . Bedrock (weathered claystone) was penetrated at 13.6 m (44.5 f e e t) . The sectionresembled that described in WALSH TH-24 and consisted of clayey sands to approxunately 12f ee t f o l lowed by sands and gravels to bedrock. Ground water was measured at 10.1 m (33.0f e e t ) below the surface (Aguirre, 1995). This water level seems low in comparison to thatmeasured in TH-24 and may represent a water level that had not reached equilibrium.
B-15 (30 m or 98 fee t southwest of T H - 2 4 ) was drilled to bedrock in 1992. This borehole
encountered clean sand to approxunately 16 f e e t , clayey sand to 19 f e e t , and sand and gravel totop of bedrock (weathered claystone) at 14 m (45.8 f e e t ) . Ground water was recorded atapproximately 27.6 f e e t below the surface. No contamination was noted in the log description

p (Aguhre, 1995).l - i
p 9.1.8 Parcel 54 (Lambert Auto Parts)
t L :

No additional sampling was conducted on his parcel (4605 Brighton Boulevard, Lambert AutoP Parts paved parking lot). T H - 1 3 (WALSH 1991) was drilled down-gradient of a former UST11 near the north central portion of the parcel. The test hole has been plugged and abandoned.T H - 1 3 is approximately 78 fee t southwest of TH-25 (see below). The geologic section!7 encountered hi T H - 1 3 consisted of fill (approxunately 1 f o o t , brick fragments), clay (3.5 f e e t )I - and sand and gravel to total depth (41 f e e t) . Bedrock was not penetrated. Ground water wasmeasured at approximately 28.5 f e e t below the surface. The ground water was discoloredf~| (black) and had a mild to strong hydrocarbon o d o r . ' Staining was noticed in the soil sample at
30 f e e t ; staining decreased with depth and was no longer noticeable at 40 fee t . Headspace PIDreadings ranged from 14 to 120 ppm and were above background levels in all samples.
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9.1.9 Parcel 55 (Lambert Automobile Electronics)
One test hole (TH-25) was dri l l ed near the southeast corner of the L a m b e r t ' s Auto Electronicsbuilding at 4615 Brighton Boulevard. This location is along the path of a proposed sewer line
and is down-gradient to an UST which was shown on the 1945 Sanborn Insurance map. ThisUST may now be located in Brighton Boulevard. The f a t e of the UST is unknown, but it may
be located in the present Brighton Boulevard. .
TH-25 encountered 5 f e e t of fill beneath the asphalt-covered parking lot. This fill consisted of
sand, gravel, and brick fragments and had no odor or staining. The fill rested on a very thin(0.1 foot thick) layer of clayey sand over gravel. A minor PID reading of 2 ppm wasregistered from this interval (5-6.5 f e e t ) and some black particles, thought to be asphalt slough
from the overlying fill were also noted. The coarse gravel and clayey sand in the f o l l o w i n gsample (10-11.5 f e e t ) also exhibited a very slight headspace PID reading of 1 ppm. Coarsegravels were logged from 11.5 fee t to total dep th (36.5 f e e t) . No staining, explosive gases,odors or abnormal radiation was detected. Bedrock was not penetrated and the ground waterwas measured at approximately 29.3 fee t below the surface.
There are no Aguirre test holes hi the vicinity of T H - 2 5 .
T H - 1 1 (WALSH 1991) was dril led near the northwest corner of Parcel 55, down-gradient from
a former waste oil U S T . This test hole encountered a thin layer of fill (0.8 f e e t ) over clayeysand (3 f e e t ) f o l l o w e d by 37.5 fee t of sand and gravel. The sands below the water table(approximately 27.5 feet below the surface) were s l ight ly discolored (light gray). The ground
water did not appear to be discolored. Headspace VOCs were above background hi allsamples and ranged from 15 to 31 ppm. Bedrock was not penetrated (WALSH, 1991). T H - 1 1is p lugged and could not be resampled in May 1998.

9.1.10 Parcel 46 (Hydraulic Equipment Repair and 1-70 Entrance Ramp Area)
WALSH drilled two test holes on this parcel hi 1991: TH-06 was drilled s l igh t ly down-gradient of three USTs ( f a t e unknown); T H - 1 5 was drilled near the location of 14 ASTs whichonce held bulk petroleum products (WALSH, 1991b).
TH-06 encountered fill to 2 feet which rested on 2 feet of natural clay. Sands and gravels werepenetrated below the clay to total depth (41 f e e t ) . No odors, staining, headspace PID readingsor abnormal radiation was detected in TH-06. Ground water was encountered atapproximate ly 28 fee t below the surface and bedrock was not penetrated.
T H - 1 5 encountered black fill material from the surface to approximate ly 2.5 f e e t . PIDheadspace measured 15 ppm from this interval. This fill material rested on approximately 2.5f ee t of naturally-occurring clay. Sands and gravels were encountered beneath the clay to 41.5(top of bedrock, weathered claystone). Headspace PID readings ranged from 8 to 13 ppm
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from 2.5 fee t to total depth (4L5 fe e t). Ground water was measured at approximately 28 feetbelow the surface. No odors or staining was noted in the samples f rom this test hole.
Two Aguirre geotechnical holes (B-17 and B-18) were dril led on this parcel. B-17 (1992) was
dri l l ed approximate ly 30 f e e t northwest of T H - 1 5 . Tota l d e p t h was 54 f e e t . Ground water
was measured at 27.6 fee t below the surface and weathered claystone bedrock was penetrated
at 46.6 f e e t . No mention of contamination was found hi the log description (Aguirre, 1995).
B-18 (1992) was dri l l ed in the on ramp area, approximately 65 f e e t northeast of TH-06. B-18was dri l led to 54 f e e t , encountered ground water at 28.0 fee t and bedrock at 43.3 f ee t . Nocontamination was mentioned hi the log description (Aguirre, 1995).

9.1.11 Proposed Pedestrian Underpass East 46th Avenue
One Geoprobe soil boring (GP-4) was dril led hi the median strip between the east- and west-
bound lanes of East 46* Avenue along the path of a proposed pedestrian underpass connectingthe Denver Coliseum and National Western Stock Show buildings (see Figure 2). This soilboring was advanced to ten f e e t .
GP-4 encountered approximately 4.5 f e e t of fill beneath the asphalt-covered surface. This fillconsisted of coarse gravel, asphalt fragments , and occasional brick fragments. The fill wasdark gray in color and appeared to also contain f ine coal fragments and coal dust. Moist loose
sand and gravel was logged beneath the fill. No headspace VOCs, staining, odors, explosivegases or abnormal radiation were associated with any sample from this boring.

9.2 H y d r o l o g y
Surfac e drainage hi the Phase n and in construction areas is channeled via storm sewers to the
South Plane River. Sur fac e runof f along Brighton Boulevard is similarly collected by thestorm sewers with o u t f a l l s along the east bank of the South Plat te River, near East 45th
Avenue.
Ground water f l o w direction hi the Phase n and m construction areas is towards the northwest,that is, towards the South Platte River. Figure 3 shows the potentiometric surface between 44*Street and Brighton Boulevard uti l izing the ground water elevation data from the WALSH1998 monitoring wells. The data was collected on May 26, 1998. Ground water gradient inthis area was computed to be 0.0057 ft/ft. Figure 4 is a d ep th to ground water map
(measurements hi f e e t) . T a b l e 3 summarizes the current and historical ground water levels hithe various environmental and geotechnical test holes.
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T a b l e 3 Depth to Groundwater (Feet)
Location Depth toGroundWater BelowT.O.C.

Elevation ofCasing Elevation ofSurface Ground WaterElevation •

WALSH Test Hol e s May 1998 A

T H - 1 9
TH-20
T H - 2 1
TH-22
TH-23
TH-24
TH-25

29.65
29.81
30.16
30.18
29.23
29.42
28.96

5187.27
5187.41
5187.63
5187.50
5185.71
5185.11
5184.98

5157.62
5157.60
5157.47
5157.32
5156.48
5155.69
5156.02

WALSH Test Hole s June 1997°
DC-2
DC-3
DC-4

15.14
10.02
9.09

5168.25
5163.72
5162.00

5168.45
5163.99
5162.32

5153.11
5153.70
5152.91

WALSH Test Hole s 1991"
T H - l
T H - 2
TH-3
T H - 4
T H - 5
TH-6
TH-7
T H - 8
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
T H - 1 8

17.37
12.62
9.87
10. lO0

11.48
18.08
28.80
26.88'
28.82
29.03
27.09
28.23"
27.87
27.68
27.46
27.03'
26.66
28.62
29.95"
28.0529.10"

5170.08
5163.41
5160.09
5158.47
5152.01
5184.31
5180.78
5181.78
5182.96
5181.24
5181.56
5181.62
5181.83
5181.00
5182.54
5184.50
5183.24

5170.29
5163.74
5160.26
5158.72
5150.28
5183.12
5181.17
5182.03
5183.13
5181.48
5181.85
5181.93
5182.18
5181.37
5182.95
5184.71
5183.65

5152.71
5150.79
5150.225149.99
5146.99
5133.93
5155.51
5153.90
5152.96
5153.93
5154.15
5153.01
5153.69
5153.94
5154.37
5153.97
5155.88
5155.885154.55
5155.195154.14

Aguirre Piezometers 1992-1994°
BW-l
BW-5
BW-10
BW-13
BW-18
T H W - 2 9

(6.1)20.0
(9.8) 32.1
(7.6) 24.9
(11.9) 39.0
(10.7) 35.1
(13.1)43.0

(1568.5) 5144.7
(1572.0) 5156.2
(1574.6) 5164.7
(1579.4) 5180.4
(1580.0) 5182.4
(1579.2) 5179.8

5124.7
5124.1
5139.8
5141.4
5147.3
5136.8

D 01091
p:\prajccisVcdoi\300rjittinv2.doc.07.ZT.98 18



Environmental Scientists and Engineen. Inc.

1
1
1
1

T a b l e s ( C o n f d ) Depth t o Groundwater ( F e e t )
Location

B-2
B-3B-4
B-6
B-7
B-8
B-9
B-ll
B-12
B-14
B-15
B-16
B-17
B-19

T H - 1
T H - 2
TH-3
TH-4
TH-5
T H - 6
T H - 7
T H - 8
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
TH-17
T H - 1 8
T H - 1 9
TH-20
TH-21
TH-22
TH-23
TH-24
TH-25

Depth toGroundWater
Elevation ofCasing

Aguirre SoO Borln
(7-6) 24.9
(2.2) 7.2
(7.3) 23.9—
(13.4) 44.0
(12.9) 42.3
(8.8) 28.9
(9.1)29.8
(8.8) 28.9
(8.6) 28.2
(8.4) 27.6
(8.4) 27.6
(8.4) 27.6
(8.3) 27.2

A
(6.0) 19.6
(4.0) 13.1
(1.3)4.1
(7.0) 23.0
(6.4) 20.9—
(5.5) 18.0
(3.6) 11.8
(5.2) 16.9
(3.9) 12.8
(3.6) 11.9
(3.9) 12.8
(3.3) 10.8
(3.9) 12.8
(5.2) 16.9

J6.7) 21.9
(8.2) 27.0
(9.4) 30.8
(10.8) 35.4
(12.5)41.0
(9.3) 30.5
(8.8)28.9
(9.6) 31.5
(8.4)27.6
(8.4) 27.6

Elevation ofSurface GroundWaterElevation
25*1992

(1569.6) 5148.3
(1566.3) 5137.5
(1571.9) 5155.8
(1570.6)5151.6
(1572.6)5158.1
(1572.6)5158.1
(1573.7) 5161.7
(1579.4) 5180.4
(1579.6)5181.1
(1579.4) 5180.4
(1579.4) 5180.4
(1579.1)5179.4
(1579.7) 5181.4
(1579.9)5182.1

5123.4
5130.3
5131.9—
5114.1
5115.8
5132.8
5150.6
5152.2
5152.2
5152.8
5151.8
5153.8
5154.9

;uirre Test Holes* 1994
(1569.7)5148.6
(1569.4) 5147.6
(1566.0) 5136.5
(1571.7) 5155.2
(1571.8)5155.5
(1571.1)5153.2
(1573.3)5160.4
(1572.7) 5158.5
(1572.5) 5157.8
(1572.5) 5157.8
(1572.6)5158.1
(1572.5) 5157.8
(1573.2)5160.1
(1574.2) 5163.4
(1574.8) 5165.3
(1576.1)5169.6
(1578.2) 5176.5
(1579.6)5181.1
(1579.5) 5180.8
(1579.3)5180.1
(1579.9)5182.1
(1579.8) 5181.7
(1579.3)5180.1
(1579.5) 5180.8
(1579.6)5181.1

5129.0
5134.5
5132.4
5132.2
5134.6—
5142.4
5146.7
5140.9
5145.0
5146.2
5145.0
5149.3
5150.6
5148.4
5147.7
5149.5
5150.3
5145.4
5139.1
5151.6
5152.8
5148.6
5153.2
5153.5
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T a b l e s ( C o n t ' d ) Depth t o Groundwater ( F e e t )
Location

TH-26
TH-27
TH-28
TH-30

Depth toGroundWater
(8.8) 28.9
(8.5) 27.9
(7.9) 25.9
(7.9) 25.9

Elevation ofCasing Elevation ofSurface
(1579.8) 5181.7
(1579.8)5181.7
(1579.3)5180.1
(1579.4) 5180.4

GroundWaterElevation
5152.8
5153.8
5154.2
5154.5

* » Test holes drilled May 1998. Water levels measured on May 26, 1998. Measurementsin f e e t .• - Water levels measured February 13,1992. Measurements in f e e t .c * Water level measured on June 5,1997. Measurement in fee t .0 - Water measurements latest available - January 31.1995. Measurements in parentheses meters.1 - Water levels probably not stabilized at time of measurement.' • Water level measurements from April 9,1991.0 * Water level measurements from June 5,1997.8 « Water level measurement from May 26,1998.' « Water level measurement from May 5.1998.T.O.C. *« Top of Casing
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9.3 A n a l y t i c a l Resul t s

9.3.1 SoO Sample s
The concentration of metals in composited soil samples from the seven test holes dr i l l ed in the
Phase n and HI construction areas is within the typical local and regional ranges (Tabl e 4).Geoprobe soil sample results are summarized hi T a b l e 5. Comple t e analytical results are
presented in A p p e n d i x 5.4.
The results of SVOC (EPA Method 8270) analyses from soil samples is summarized in T a b l e6. Full analytical results are presented hi A p p e n d i x 5.2.
Soil samples were collected for Total Extractable Petroleum Hydrocarbons (TEPH) analysesfrom two zones hi each of the seven test holes dril led for this site investigation. One samplewas collected from each test hole from the local ly persistent s i l ty f ine sand (or near the base offill at approximate ly 5 to 6.5 fee t below the surface). A second sample was collected near theground water contact at approximately 30 to 31.5 fee t below the surface. Tabl e 7 summarizesdie f i n d i n g s ; complete analytical results are presented hi A p p e n d i x 5.1.
Table 7 summarizes the results of the Benzene, Toluene, Ethylbenzene, and Total Xylenes
(BTEX), Methyl Tert-butyl Ether (MTBE) and Total Vola t i l e Petroleum Hydrocarbons(TVPH) soil analyses. The f u l l analytical results are found hi A p p e n d i x 5.1.

11
3
I
Hn
* Gasolhie-range hydrocarbon (TVPH by EPA Method M o d i f i e d 8 0 1 5 / M o d i f i e d 8100) analysesof ground water samples are summarized La Tabl e s 11 and 12. T a b l e 12 also summarizes theII data from the 1991 study (WALSH, 1991b, 1992).

n T a b l e 13 summarizes the total di s solved metals hi ground water. The complete analyses and asummary of the 1991 results are presented hi A p p e n d i x 5.7.

9.3.2 Ground Water Sampl e s
T a b l e 9 summarizes the results of the EPA Method 8260 analyses for VOCs hi ground water.
The complete analytical f i n d i n g s are presented hi A p p e n d i x 5.5. Figure 5 il lustrates the
relative locations and concentration of the various volatile organic compounds ha the groundwater. T a b l e 10 summarizes the concentrations of chlorinated solvents detected hi EPAMethod 8260 analyses from ground water samples collected hi 1991.
No diesel-range hydrocarbons (TEPH by EPA Method M o d i f i e d 8 0 1 5 / M o d i f i e d 8100) weredetected hi the ground water samples collected from the WALSH 1998 test holes (TH-19
through TH-25). Full analytical results are presented hi A p p e n d i x 5.6. '
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Analytical results pertaining to the individual properties are discussed below. A listing of
analyses performed for this investigation is contained in A p p e n d i x 1.0.
Parcel 49 (Central Storage)
Elevated concentrations of arsenic (93 m g / K g ) , lead (970 m g / K g ) and silver (4.3 m g / K g ) weremeasured in the black fill material in GP-1 (see Table 5). This Geoprobe soil sample was
collected from the concrete-covered parking area along the southeast side of the CentralStorage building. The elevated concentration of silver in the fill material suggests that,although the material resembled coal dust and not the typical smelter waste as found earlier in
the parking area of the Denver Coliseum (Phase I area, WALSH, 1997), at least a portion ofthis fill is comprised of smelter waste from the former Omaha and Grant Smelter.Concentrations of metals in the other Geoprobe samples from the site (GP-2 and GP-3) werewithin regional and local ranges. A second composite sample from GP-1, but excluding theblack fill material, was within regional and local ranges for total metals (Table 5).
The lead content in the fill from GP-1 is above the Consent Decree level (500 p p m ) for theGlobeville Smelter (Margaret Staub, ASARCO Globeville Fac i l i ty Manager 07-10-97). Atypical action level for lead in soil in industrial settings is 500 m g / K g (ppm). A toxicitycharacteristic leaching procedure (TCLP) was performed on the elevated lead and arsenic
content of GP-1. The results were below detection limits (< 0.050 m g / K g ) for arsenic and0.24 m g / K g for lead (Table 5). Based on these results, the black fill material in GP-1 wouldbe classi f ied as a special, and not a hazardous waste, under the Resource Conservation andRecovery Act (RCRA).
Elevated concentrations of lead (210 m g / K g ) were also detected in the 2.5 foo t grab samplefrom T H - 1 6 , dr i l l ed near the north end of the Central Storage building in 1991 (WALSH.1992). This sample was collected from a black-colored fill material (also found on Parcel 46).Concentrations of total RCRA-8 metals in T H - 1 9 and TH-20 were within regional and local
ranges ( T a b l e 4).
Low concentrations of S V O C s were detected in the composite soil samples from T H - 1 9 andTH-20 (Table 6). The SVOCs detected at Central Storage include 2,6-dinitrotoluene (500ug/Kg) from T H - 1 9 and elemental su l fur (1,900 ug/Kg) in TH-20. These compounds may beattributed to incomplete coal combustion products or pos s ib ly to f e r t i l i z e r materials once storedin the structure. These compounds do not pose a significant health or s a f e t y risk at theseconcentrations.
Black-colored soil, believed to be petroleum contaminated, was noted in T H - 1 9 at the 6 to 6.3-foot interval. The analytical results from this interval were non-detect for petroleumcontamination (Tabl e 7). Low concentrations of toluene (12 ug/Kg) and xylenes (5.6 ug/Kg)were detected in the soil samples near the ground water contact in T H - 1 9 ( T a b l e 7).
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Staining and a s l ight hydrocarbon odor was noted in the 35 to 36-foot level in T H - 2 0 . MTBE
(9 ug/Kg) was the only petroleum-associated contaminant detected from the soil at this level(30-31.5 foo t interval). The source of the MTBE at Central Storage is unknown and may
originate up-gradient of this parcel.
No volatile petroleum hydrocarbons were detected in the ground water from TH-19 or TH-20
(Table 11). TVPH at 770 ug/L was also detected in the resampled TH-16 test hole, drillednear the north end of Parcel 49 in 1991. This result represents a significant increase over the
1991 level (5 ug/L MTBE and 2 ug/L PCE, WALSH, 1992).
PCE (140 ug/L and an unknown conjugated compound (8.6 ug/L) were detected in the groundwater by EPA Method 8260 from T H - 1 9 . PCE was also detected in TH-20 (8.1 ug/L) (Table9). Both of these concentrations exceed the MCLs for this compound (5 u g / L ) . PCE wasdetected in 1991 from TH-16 at 2 ug/L (Table 10). The source of this contamination isunknown, but the s ignificant increase in the TVPH in TH-16 suggests that a plume ofcontamination may have migrated onto the property from an o f f - s i t e up-gradient source.
Parcel 50 (Western Boom)
The metal content of the soil samples was within regional and local norms ( T a b l e 4) and noS V O C s were detected in any soil sample (Tabl e 6).
Diesel-range hydrocarbons (TEPH) at 3,100 u g / K g were detected in TH-21 in the shallowsample interval (5-6.5 f e e t , T a b l e 7) but were not detected in the sample from the 30-31.5 foo tinterval. Total xylenes (340 ug/Kg) and MTBE (1,200 ug/Kg) were detected from thisinterval. No hydrocarbon contamination was detected in the shallow soil sample from T H - 2 2
(10-11.5 f e e t) . Minor contamination was detected in the deeper sample f rom 30-31.5 f e e t
(total xylenes at 5.1 u g / K g and 8.7 u g / K g MTBE).
The source of the TEPH and gasoline-range f u e l contamination is unknown but may originateat the site due to leaking ASTs or USTs at the bulk petroleum storage which once existed onthe property. An o f f - s i t e source is also possible.
The source of the MTBE is also unknown and may originate from an up-gradient location
southeast of the parcel. The bulk storage ASTs and USTs which once existed on the propertywere removed prior to the widespread introduction of MTBE to the Front Range area. Thelow level of petroleum contamination in the soil samples from TH-21 (with the exception ofMTBE) suggests that the UST indicated to exist near the south apex of the property has beenremoved (Sanborn Insurance maps for 1945 and 1958, WALSH, 1991b).
Methylene chloride (DCM) was detected in TH-21 (12 ug/L) and T H - 2 2 (17 ug/L) (Tabl e 9).These levels exceed the M C L s for drinking water for these compounds (5 u g / L ) . Methylenechloride is a common laboratory contaminant. However, DCM was not detected in other
water samples collected during this sampling event. The source of the methylene chloride is
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unknown, but could originate either at the site (former location of 14 ASTs and 4 USTs) or
from an unknown up-gradient location. The high concentration of PCE on Parcel 49 implies
that the source for the PCE on Parcel 50 is up-gradient, that is, to the southeast.
Parcel 53 (Vacant storage lot)
S V O C s (8,200 ug/Kg) were detected in TH-I8, which was drilled in 1991 on the property
boundary between Parcels 53 and 52 (unpaved parking lot). The SVOCs consisted of unknown
oxygenates, p a r a f f i n s , and bio-organic compounds and are not considered to be significant
health or environmental risks. The source of the SVOCs is unknown but could be attributable
to incomplete combustion products from f u e l s , sp i l lage or in f i l t ra t i on of materials stored at the
site, or a component of the fill material used to bring the parcel to grade.
No volatile or extractable petroleum hydrocarbons were detected in TH-18 in the 1998 ground
water samples (Table 12, Appendix 5.6), although the 1991 results indicated a TVPH level of
890 ug/L (WALSH, 1991b). The d i f f e r enc e in these values suggests migration or attenuationof a petroleum plume across the site.
PCE (5 ug/L) and MTBE (890 ug/L) were also detected in the ground water in 1991
(WALSH, 1991b). The MCL for PCE is 5 ug/L; there is no established MCL for MTBE.
The source of these compounds is unknown.
Parcel 42 (O G Valentine Lumber)
T H - 2 3 was drilled along the proposed route of a sewer line and up-gradient to a suspected
leaking UST under the northwest corner of the O G Valentine building. Total RCRA-8 metals
in soils were with regional and local ranges in TH-23 ( T a b l e 4).
No SVOCs were detected hi the soil from TH-23 (Table 6).
No diesel-range or BTEX compounds were detected in soil samples from TH-23 (Table 7).MTBE was detected in the shallow and deep samples from T H - 2 3 (9.3 u g / K g at 5-6.5 fee t and
8.6 u g / K g at 30-31.5 f e e t ) (Table 7).
Total dissolved metals in the ground water sample were within MCLs.
PCE (31 ug/L) was detected hi the ground water from T H - 2 3 ( T a b l e 9). Thi s concentration is
above the MCL for this compound. The source of the PCE is unknown. If the source
originated up-gradient to the parcel, it may be related to the source of the PCE noted on
Parcels 49, 50, and 52/53 and 40.
No volati le petroleum hydrocarbons were noted hi the ground water f rom T H - 2 3 .
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T H - 1 0 was dr i l l ed in 1991 in a down-gradient position to a disused dispenser and UST whichwas located near the north side and adjacent to the f ounda t i on of the O G Valentine Lumberbuilding. Diesel-range hydrocarbons (1,100 u g / L ) were detected in resampled T H - 1 0
( A p p e n d i x 5.6). Ground water from T H - 1 0 was discolored (gray) and had a mild petroleum
odor and spot ty sheen. An unused gasoline dispenser and UST at this site and up-gradient of
this test hole is the most l ikely source of these diesel-range hydrocarbons. This hypothesis isstrengthened since no TVPH contamination was noted in T H - 2 3 (up-gradient to TH-10). The
lack of TVPH contamination in T H - 2 3 suggests that no o f f - s i t e petroleum contamination hasimpacted the property.
Total volati le petroleum hydrocarbons totaling 770 ug/L were detected in the ground watersample from T H - 1 0 in 1998 ( T a b l e 12). These results are s ign i f i can t ly lower than thatrecorded in 1991 (58,360 ug/L)(WALSH, 1991b) and in 1992 (7,000 u g / L , Denver FireStat ion 9, quarterly monitoring report, ET Technologies, 1993). The UST near the north endof the O G Valentine building is the likely source of these hydrocarbons.
Quarterly monitoring reports from the Denver Fire Stat ion #9 (HWS Consult ing, 1995) suggestthat two plumes exist on Parcel 79; one (mainly diesel) originating from a former leaking USTon the f ire station property and another (mostly gasoline) from an up-gradient location,
presumably Parcel 42. These plumes (orientation from HWS Consult ing Group, 1995) aredepicted on Figure 6.
Parcel 79 (Denver Fire Station #9)
TH-7 was drilled by WALSH near the southwest corner of the parcel in 1991. The locationwas s l i g h t l y up-gradient to a diesel UST on the property.
No VOCs or S V O C s were detected in the soil samples from this test hole and total metals were
within regional ranges.
Total dissolved metals in the ground water sample from TH-07 were within MCLs.
Benzene (150 u g / L ) , toluene, ethylbenzene and xylenes were detected in the ground watersample. The concentration of benzene exceeded the Colorado M C L . No chlorinatedcompounds were detected in 1991.
S V O C s in ground water totaled 530 ug/L and consisted mainly of petroleum degradation
products.
The source of this contamination was assumed to be the diesel fu e l UST on the f ire stationproperty. Later investigations indicated that contamination from a leaking UST on the O GValentine property (Parcel 42) is also present.
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Parcel 43 (Darko's Automotive)
Elevated concentrations of cadmium, chromium, lead and mercury were detected in the
stained, shallow (0-1.5 f e e t ) fill material at Darko's Automotive. These soils were notdetected below 4 f e e t and are resting on naturally-occurring clay. The areal distribution of the
discolored soils on Parcel 43 is unknown (WALSH, 1991b). A summary of the 1991 data is
found in A p p e n d i x 5.4.
PCE (2 ug/L) was detected in the ground water from TH-14 in 1991 (Table 10). The source of
the contamination is unknown.
Parcel 99 (Lambert storage building)
Total RCRA-8 metal concentration in soils was within regional and local ranges for TH-24
( T a b l e 4) and TH-12 (WALSH, 1991b).
SVOCs totaling 1,750 u g / K g were detected in the soil sample from TH-24 (Table 6). SVOCs
were also detected in the shallow soils from TH-12 (WALSH, 1991a). These S V O C s are
likely the result of incomplete combustion and do not pose a significant health or sa f e ty risk.
TEPH was detected in the shallow samples in TH-24 (17,000 u g / K g , T a b l e 7) but was not
detected in the sample from the 30-31.5 foot interval. The source of the diesel-range fuel
contamination in soils on Parcel 99 is likely due to the operational practices at the automobile
repair shops which formerly existed at the site.
No BTEX compounds were detected in the soil samples from T H - 2 4 , although MTBE wasdetected at 12 ug/Kg in the sample from 5 to 6.5 fee t (Tabl e 7). The source of the MTBE hi
the soil is unknown but may be related to operator practices at the automobile repair f a c i l i t i e s
that occupied the site at various tunes between 1956 and 1994.
Total volati le petroleum hydrocarbons totaling 1,100 ug/L were measured in the ground waterin T H - 2 4 (Tabl e 11). No volat i l e petroleum hydrocarbons were detected in TH-12 (WALSH,
1991) which was drilled 40 feet southwest of TH-24. The source of the TVPH hi TH-24 may
be the suspected f l oor drain sand trap from the garage on Parcel 99, or it may have originated
at an unknown, up-gradient location.
PCE was detected in the ground water from T H - 2 4 at 530 ug/L ( T a b l e 9). T h i s concentration
is considerably above the MCL for this compound (5 ug/L). PCE (2 ug/L) and 1,1,1-
trichloroethane (2 ug/L) was detected hi the ground water from TH-12 in 1991 ( T a b l e 10).
The source of the PCE is unknown, but may be related to a suspected f l o o r drain sand trap
near the west side of the structure. There may also be an unregistered leaking UST on the site.Alternat iv e ly , the source could be to the southeast from an unknown up-gradient location.
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Parcel 54 (Lambert Auto Parts)
Signi f i can t TVPH contamination (276,470 ug/L) was documented in 1991 from TH-13 which
was drilled immediately down-gradient of the former UST at Lambert Auto Parts (WALSH,19915). Lambert Auto parts occupies the site of a former gasoline station, the presumed
source of the contamination. Metals in ground water and soils were within regional limits.
S V O C s in soils consisted of common combustion and petroleum degradation products whichpose no significant health or sa f e ty risk.
Parcels 55 (Lambert Automobile Electronics) and 56 (Lambert paved parking lot)
T H - 2 5 was drilled near the southeast corner of the parcel. Total RCRA-8 metals in soils werewithin regional and local ranges (TH-25, Tabl e 4).
TEPH (4,400 ug/Kg) was detected in the soil sample from 5-6.5 fee t in TH-25 but was notdetected in the deeper sample (25-31.5 foot interval) (Table 7). Low concentrations of toluene(18 ug/Kg), ethylbenzene (6.1 ug/Kg), and total xylenes (34 ug/Kg) were detected in the
shallow soil sample (5-6.5 foot interval) from T H - 2 5 , but were absent in the sample from 25-31.5 feet (Table 7).
The fuel contamination in soils in T H - 2 5 could be due to leakage from the UST which wasremoved from the adjoining Lambert Auto Parts (Parcel 54) or from the UST which wasshown on the Sanborn Insurance maps and may exist under the present Brighton Boulevard.
No volatile petroleum compounds were detected in the ground water from TH-25 (Table 10).
TH-11 was drilled in 1991 near the northwest corner of the parcel and down-gradient from aremoved waste oil tank and four in-service hydraulic oil USTs. No significant soilcontamination was detected. No volatile petroleum hydrocarbons were detected in the ground
water (Table 12). DCE (2 ug/L) and 1 , 1 , 1 - T C A (2 ug/L) was detected in the ground water.These concentrations are below the Colorado MCLs for these compounds. The source of thechlorinated compounds is unknown, but may have originated from the waste oil tank. An off-site source is also a possibili ty.
Parcel 46 (Hydraulic Equipment Repair)
Discolored soils were identi f ied to the 2-foot level on Parcel 46 (Hydraulic Equipment Repair)
in TH-15 (WALSH, 199i). This material contains lead (170 m g / K g ) and arsenic (7.0 ppm),PAHs and oil. A 3-foot thick layer of naturally-occurring clay below the contaminated soilsmay provide a barrier to vertical contaminant migration. The extent of this black fill materialis unknown. Bulk petroleum products were once stored on this site (14 ASTs and 3 USTs) andare the probable source of this soil contamination.
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Total metal concentrations in the soil sample from' TH-06 were within regional and localranges. The sample from the black fill material in TH-15 contained arsenic (7.0 p p m ) and lead
(170 p p m ) at levels which are s l i g h t l y above the regional ranges. The source of the metalcontamination is also probably the bulk petroleum storage, although the hydraulic repair
f a c i l i t y could also be a contributor. The extent of the metal, PAHs and oil contaminated soil is
unknown, but is probably limited in vertical extent by a layer of clay at approximate ly 3 f e e tbelow the surface.
No VOCs were detected in the soil samples from either well. No S V O C s were detected hi thesoil sample from TH-06, but petroleum, mainly oils, at approximately 200 ppm was measuredhi T H - 1 5 . Other S V O C s (approximate ly 1.3 p p m ) , apparent ly fu e l combustion products, were
also detected in the soil from T H - 1 5 . The bulk oil storage f a c i l i t y is the l ikely source of theseSVOCs.
No volatile petroleum hydrocarbons were detected in the ground water from either TH-06 or
TH-15 (WALSH, 1991b). Solvents were detected in the ground water from both wells. PCE(4 u g / L ) , DCM (20 u g / L ) and 1 , 1 , 1 - T C A (8 u g / L ) were detected in both wells. PCE (2 u g / L )and 1,1,1-TCA (8 u g / L ) were detected in T H - 1 5 . No SVOCs were detected hi the groundwater from either well. Total dissolved metals were within M C L s for both wells.
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T a b l e 4 S o i l Concentrations of M e t a l s (mg/Kg) and T y p i c a l Local and Regional Ranges -H u m b o l d t / 4 4 ™ Stree t s to Brighton Boulevard (WALSH 1998 Test H o l e s )
Metal

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
S i l v e r

CDOTMean1

5.5
563
1.83
12.5
33
<DL4-<0.1)
< D M I O )
<D1X»

CDOTRange
N D M 3
13-1000
ND-6
ND-14
1.8-80
ND-0.2
ND-2
ND-1

WesternU.S.Range1

0.1-40
100-3000
0.01-2
5-1500
2-300
0.01-0.055
0.01-12
0.01-8

U.S.Typica lRange3

1-40
100-3000
0.01-7
5-3000
2-200
0.01-0.08
0.1-2
0.1-5

TH-19

7.6
100
N D
8.7
7.3
NO
N D
N D

TU-20

7.1
53
N D
5.7
N D
N D
ND
N D

TH-21.

N D
24
N D
2.5
N D
N D
N D
N D

TH-22

ND
29
N D
3.2
5.6
N D
N D
N D

TH-23

6.4
33
N D
3.9
N D
ND
N D
N D

TH-24

11
150
N D
12
32
0.13
N D
ND

TH-25

6.9
62
N D
5.8
53
N D
N D
N D

(1) Calcu la t ed from 71 soil samples collected from CDOT projec t s in the Denver Metro Area.(2) Bowen, 1979(3) Dragun. 1988(4) Detection Limit(5) Not DetectedBold numbers exceed U.S. T y p i c a l Ranges or local COOT ranges for a particular metal.
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T a b l e 5 S o i l Concentrations of Meta l s (mg/Kg) and T y p i c a l Local and Regional Ranges -H u m b o l d t / 4 4 ™ Stree t s to Brighton Boulevard (WALSH 1998 GeoProbe Soi lS a m p l e s )
Metal

Arsenic

Barium
Csdmiuox
Chromium
Lead

Mercury
Selenium
Silver

CDOTMean1

5.5

563
1.83
12.5
33

<DL4-(0.1)
<DL-{10)
<DMD

CDOTRange
ND»-13

13-1000
ND-6
ND-14
1.8-80

ND-0.2
ND-2
ND-1

WesternU.S.Range*
0.1-40

100-3000
0.01-2
5-1500
2-300

0.01-0.055
0.01-12
0.01-8

U.S.TypicalRange1

1-40

100-3000
0.01-7
5-3000
2-200

0.01-0.08
0.1-2
0.1-5

Location and Sample Depth (Feet)
GP-1(1.9-2.9)black f i l l
93
( N D )
800
3.1
10
970
(0.24)
ND
ND
4.3

GP-1(1.9-10.0)bl. f i l l excl.
6.3
70
ND
7.1
ND
ND
ND
ND

GP-2
(3-10)
ND
4.7
ND
N D
N D
ND
ND
ND

GP-3
(4-10)
ND
24
ND
2.0
ND
ND
ND
ND

GP-4
(2.5-10.0)
ND
12
N D
1.8
ND
N D
ND
ND

(1) Calculated from 71 soil samples collected from CDOT projec t s in the Denver Metro Area.(2) Bowen. 1979
(3) Dragun, 1988(4) Detection Limit
(5) Not DetectedBold numbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal.TCLP results in parentheses.

1 T a b l e 6 S V O C s in S o i l s (ug/Kg) - H u m b o l d t / 4 4 ™ Stree t s to Brighton Boulevard
Compound

Benzo[a]pyrene
Benzo[b]fluoranthenc
2,6-Dinitrotoluenc
Fluoranthene
Pyrene
Unknown Multi-ringedAromatic
S u l f u r , Molecular

Location
TH-19
ND
ND
500
ND
ND
ND
ND

TH-20
ND
ND
ND
ND
ND
ND
1.900 T

TH-21
ND
ND
ND
ND
ND
ND
ND

TH-22
ND
ND
ND
ND
ND
ND
ND

TH-23
ND
ND
ND
ND
ND
ND
ND

TH-24
330
330
ND
510
580
170 T
ND

GP-4
ND
ND
ND
ND
ND
ND
ND

Concentrations in ug/Kg (parts per bi l l ion).ND » not detectedT - Tentat ive ly I d e n t i f i e d Compound by mass spectrum
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T a b l e 7 Concentration o f Petroleum Hydrocarbons In S o i l (ug/Kg) - H u m b o l d t / 4 4 ™ Stree t s t o Brighton Boulevard, WALSH1998 Test H o l e s
Location and Depth (Feet)

A n a l y t e

Benzene
Toluene
Ethylbenzene
T o t a l Xylenes
BTEX
MTBE
T V P H
TEPH

711-19
(5-6.5)
N D
ND
ND
N D
N D
ND
ND
ND

T H - 1 9
(30-31.5)
N D
12
N D
5.6
17.6
ND
N D
ND

TH-20(30-31.5)
N D
ND
ND
N D
N D
ND
ND
ND

TH-20
(35-36.5)
ND
ND
ND
N D
N D
9.0
ND
ND

TH-21
(5-6.5)
N D
ND
ND
N D
N D
ND
ND
3.100

TH-21
(30-31.5)
ND
ND
ND
340
340
1,200
ND
ND

TH-22
(10-11.5)
N D
ND
ND
N D
N D
ND
N D
ND

TH-22(30-31.5)
N D
ND
ND
5.1
5.1
8.7
N D
ND

TH-23
(5-6.5)
ND
ND
ND
ND
ND
9.3
ND
ND

TH-23
(30-31.5)
ND
ND
ND
N D
N D
8.6
N D
ND

TH-24
(5-6.5)
N D
ND
ND
N D
N D
12
ND
17,000

TH-24
(25-31.5)
N D
ND
ND
N D
ND
ND
ND
ND

TH-25
(5-6.5)
N D
18
6.1
34
58.1
N D
ND
4.400

TH-25(25-
31.5)
N D
ND
N D
N D
N D
N D
N D
N D

Bold values exceed Remedial Action Category I (RAC I) standards established by the CDPHE for soils a f f e c t e d by leaking underground storage tanks (USTs) (CDH,1992).
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T a b l e 8 Concentration of Petroleum Hydrocarbons inS o i l ( u g / K g ) - Geoprobe S o i l S a m p l e s

Analyte

Benzene
Toluene
Ethylbenzene
Total Xylenes
BTEX
MTBE
T V P H
TEPH

Location and Depth (Feet)
GP-1
(1.9-2.9)
6.6 J
N D U J
6.3 J
11 J
23.9
94J
N D U J
13.000

GP-1(1.9-10.0)
N D U J
N D U J
N D U J .
N D U J
ND
48 J
N D U J
N D U

GP-2
(3-10)
N D . U
N D U
N D U
N D U
ND
N D U
N D U
N D U

GP-3
(4-10)
N D U
N D U
N D U
N D U
ND
N D U
N D U
N D U

GP-4
(2.5-10.0)
N D U
N D U
N D U
N D U
ND
N D U
N D U
N D U

ND - Not DetectedU - Compound was searched for but cot detected at or above the method detection limit.J - Compound was iden t i f i ed out of the method working limits and should be considered an esdmated value.

,1
1
1

T a b l e s V o l a t i l e Org
Compound

Tetrachloroethene
Methylene Chloride
Unknown ConjugatedCompound

ante Compounds In Ground Water (ug/L), 1998 WALSH Test H o l e s
TH-19

140
ND
8.6 T

TH-20
8.1
ND
ND

TH-21
7.8
12
ND

TH-22
19
17
ND

TH-23
31
ND
ND

TH-24
530
ND
ND

Bold values exceed the CDPHE MCLs for the respective compound."T" = Tentatively identi f ied compound
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T a b l e 10 Chlorinated Solven t s In Ground Water (ug/L
Compound

Tetrachloroethene
Methylene Chlor ide
1, 1, 1-Trichloroethane

TH-6
4 J
20 B
8

T H - 9
6
N D
N D

T H - 1 1
2 J
N D
6

,1991 W A L S H Test H o l e s
TH-12

2 J
N D
2 J

TH-14
2 J
N D
N D

TH-15
2 J
N D
8

T H - 1 6
2 J
N D
N D

T H - 1 8
5
N D
N D

Bold values exceed the C D P H E M C L s for the compound."J" = J u d g e d value
"B" = I n d i c a t e s that the compound was found in the method blank and has been corrected.ND = Not Detected
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T a b l e 11 TVPH in Ground Water (ug/L), WALSH 1998 Test Hole s
Location
Concentration

TH-19
ND

TH-20
ND

TH-21
ND

TH-22
ND

TH-23
ND

TH-24
1,100

TH-25
ND

ND = Not Detected
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T a b l e 12 TVPH in Ground Water (ug/L), WALSH 1991Test H o l e s
Location

T H - 6
T H - 7
T H - 9
T H - 1 0
T H - 1 0 (1998)
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
T H - 1 6 (1998)
T H - 1 8
T H - 1 8 (1998)

Concentration
ND
1,964
78
58,360
(770)
ND
ND
276,470
32
ND
5
(740)
890
( N D )

ND = Not Detected1998 results in parentheses.

T a b l e 13 Concentration of M e t a l s in Groundwater (m
Metal

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
S i l v e r

TH-19
ND
0.049
ND
ND
ND
ND
ND
ND

TH-20
ND
0.046
ND
ND
ND
ND
ND
ND

TH-21
ND
0.057
ND
ND
ND
ND
ND
ND

TH-22
ND
O.OS1
ND
ND
ND
ND
ND
ND

3/L), WALSH 1998 Test H o l e s
TH-23

ND
0.055
ND
ND
ND
ND
ND
ND

TH-24
ND
0.055
ND
ND
ND
ND
ND
ND

TH-25
ND
0.045
ND
ND
ND
ND
ND
ND

C G W S 1

<mg/L)
0.05
1.0
0.005
0.05
0.05
0.002
0.01
0.05

1 « Colorado Ground Water Standards. Human Heal th Standards (CDH, 1995). Bold values exceed CGWSs.ND - not detected
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9.3.3 Discharge Parameter Results
Dewatering in the Phase n and m construction areas may be necessary for retaining wall
foundations and other relatively deep (greater than 27 f e e t below ground level) excavations.Discharge parameter data was not collected in 1998 because the 1991 data was deemed
s u f f i c i e n t for the area. In general, the total suspended solids (TSS) and gross alpha radiation
levels exceed the Colorado standards for the discharge of ground water. Ground water may
also require treatment to remove petroleum and chlorinated hydrocarbons (PCE, TCA and
DCM) before discharge. A summary of the discharge parameter results from the WALSH
1991 monitor wells in the Phase n and in areas is included in A p p e n d i x 6.0.
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10 Conc lu s ions and Recommendations
Soil and ground water contamination and USTs have been ident i f i ed in the Phase n and HI
construction areas (WALSH 1 9 9 I b , 1992, 1996, this report). These environmental problems
will require that the CDOT implement special precautions to protect worker and public healthand will require some spec i f i c actions to ensure tanks and contaminated materials are properly
handled. Figure 6 illustrates the general outline of known environmental concerns hi the Phasen and m construction areas. The areas of concern depicted on Figure 6 are approximate andinterpretive. Residential areas south of East 47th Avenue have not been investigated in detailbut are believed to represent a relatively low probabi l i ty of contamination.
• Ground water from all of the test holes drilled in 1998 in the Phase n and m constructionareas is contaminated with PCE, and hi places with methylene chloride, at concentrationswhich exceed the M C L s for these compounds. The greatest concentration of PCE wasdetected hi TH-24 (530 ug/L) on Parcel 99. Substantial PCE was also detected hi TH-19on Parcel 49 (140 u g / L ) . Methylene chloride above the MCL was detected hi TH-21 and

T H - 2 2 at 12 and 17 ug/L, respectively. PCE contamination was widespread hi 1991, butonly exceeded the MCL hi one location (TH-09, 6 u g / L ) . Either mul t ip l e sources ofcontamination exist within the study area, or a large plume of PCE has migrated into the
area from unknown up-gradient location(s).

• Black fill material containing elevated concentrations of lead and arsenic, presumablycomposed hi part of smelter wastes from the Omaha and Grant Smelter, was discoverednear the southeast corner of Parcel 49 (Central Storage). This fill material was alsocontaminated with petroleum compounds. Discolored fill material containing metals,
PAHs and oil was previously detected on Parcel 43 (Darko's Automotive) and Parcel 46(Hydraul i c Equipment Repair).

• Fuel constituents were noted in soils from all of the test holes dri l l ed hi 1998, but at levelswhich do not exceed RACI remediation levels. Vola t i l e petroleum compounds were foundin the ground water from TH-24 (Parcel 99, Lambert storage building), TH-10 (Parcel 42,O G Valentine Lumber) and TH-16 (Parcel 49, Central Storage).
• An underground storage tank is known to exist on Parcel 42 (O G Valentine Lumber) anddown- and up-gradient test holes suggest that this tank may be contributing to thecontamination noted hi TH-07 and T H - 1 0 . USTs may also be present up-gradient to Parcel50 (Western Boom), Parcel 54 (Lambert Auto Parts), Parcel 55 (Lambert AutomobileElectronics), and Parcel 46 (Hydraul i c Equipment Repair). Known USTs are present on

Parcel 55 (Lambert Automobile Electronics).
• Discharge parameter results indicate that ground water will exceed al lowable limits fortotal suspended so l ids (TSS). S e t t l i n g or f l o c cu la t ion will be required to remove excessive

D 01110
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TSS. Treatment or a permit variance will also be necessary for the elevated gross alpha
and beta radiation. The radiation values are not unusual for sites along the Front Range.

• Barium was the only RCRA-8 metal detected in the 1998 ground water samples from thePhase n and III construction area. The concentration did not exceed the MCLs.
• Ground water f l o w direction in the Phase n and HI construction areas is to the northwest,that is, towards the South Platte River. Depth to ground water is generally between 27 and31 f e e t over most of the investigation area.

10.1 Parcel 49 (Central Storage)
Black fill material, presumably composed of smelter waste, was found beneath the concretecovered parking area to the east of the Central Storage structure in GP-1. This material wasonly detected in the southernmost of the three Geoprobe soil sample sites and was not detectedin the three test holes that have been drilled on Parcel 49. The black fill material hasconcentrations of arsenic, lead, and silver above the regional ranges. The fill material alsocontained BTEX compounds, M T B E , and diesel-range petroleum hydrocarbons (TEPH).
This fill material contains lead above the usual "action level" limits (500 m g / K g ) for an urban
industrial area. The black fill material was submitted for TCLP metals analysis and the resultsindicate that the material is not a hazardous waste by characteristics according to RCRA.
• WALSH recommends that the black fill material be segregated from other soils and treatedas a special waste for disposal purposes. Dust suppression methods and proper PPE(glove s) should be employed to reduce worker exposure and limit the spread of the metal-

bearing f i l l .
Black-colored soil , believed to be petroleum contaminated, was noted in T H - 1 9 at the 6 to 6.3-foot interval. The analytical results from this interval were non-detect for petroleumcontamination; total metals were within regional limits. Staining and a s l ight hydrocarbonodor was also noted in the 35 to 36-foot level in TH-20. MTBE (9 ug/Kg) was the onlypetroleum-associated contaminant detected from the soil at this level.
* WALSH recommends that as a precautionary measure, stained soils excavated from Parcel49 should be assumed to be contaminated with metals and treated as special waste for

disposal purposes.
Ground water in T H - 1 6 contains volatile petroleum hydrocarbons (770 u g / L ) and in 1991contained PCE (2 u g / L ) and MTBE (5 u g / L ) . Ground water in T H - 1 9 and TH-20 containsPCE above the M C L . The source of this contamination is unknown.

D 01111
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• WALSH recommends that ground water removed' f rom deep excavations on this parcel betreated to remove petroleum and chlorinated hydrocarbons prior to discharge. Workersshould wear appropriat e PPE to minimize contact with the ground water.
• WALSH recommends that the CDOT inform the C D P H E of the discovery of highconcentrations of chlorinated solvents in the ground water in the Phase II and IIIconstruction areas.

10.2 Parcel 50 (Western Boom)
Minor petroleum contamination was detected in soil samples from this parcel. MTBE wasdetected at 1,200 u g / K g in the soils in T H - 2 1 . The source of the MTBE is not known. The
known usage history of this parcel suggests that the MTBE may be related to an o f f - s i t esource. The bulk storage ASTs and USTs which once existed on the property were removedprior to the widespread introduction of MTBE to the Front Range area. The low level ofpetroleum contamination in the soil samples from T H - 2 1 (with the exception of MTBE)suggests that the UST indicated to exist near the south apex of the property has been removed
(Sanbora Insurance maps for 1945 and 1958, WALSH, 1991b).
• WALSH recommends that construction personnel remain alert to the poss ible presence ofpetroleum contaminated soils and USTs on this parcel. If contamination is detected, thenthe appropriate PPE and screening measures outlined in the Material Management Plan(MMP) will take a f f e c t .
Ground water samples from the test holes on this parcel contain PCE and DCM at levels whichexceed the M C L s . The source of the contamination is unknown.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and

DCM prior to discharge. Workers should wear appropriate PPE to minimize contact withthe ground water.

10.3 Parcels 52 and 53 ( U n p a v e d park ing lot and vacant storage l o t )
SVOCs (8,200 ug/Kg) were detected in soils from T H - 1 8 , which was drilled in 1991 on theproperty boundary between Parcels 53 and 52. The S V O C s are not considered to besignificant health or environmental risks. The source of the S V O C s is unknown but could beattributable to incomplete combustion products from f u e l s , s p i l l a g e or in f i l t ra t i on of materialsstored at the site, or a component of the fill material used to bring the parcel to grade.
• WALSH recommends that workers remain alert to the presence of petroleum-contaminatedsoils on these parcels. If these soils are uncovered they should be segregated and tested todetermine the proper disposal method. Workers should wear proper PPE to reduceexposure to the soils and dust suppression methods should be employed.

D 0 1 1 1 2
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No volat i l e or extractable petroleum hydrocarbons were detected hi the ground water from TH-IS in 1998 although the 1991 results indicated a TVPH level of 890 ug/L (WALSH, 1992).The d i f f e r e n c e in these values suggests migration of a petroleum plume over the area or natural
attenuation of an existing plume.
PCE (5 ug/L) and MTBE (890 ug/L) were also detected in the ground water in 1991. TheMCL for PCE is 5 ug/L; there is no established MCL for M T B E . The source of these
compounds is unknown.
• WALSH recommends that the ground water on this parcel be treated to remove PCE andDCM prior to discharge. Workers should wear appropriat e PPE to minimize contact with

the ground water.

10.4 Parcel 42 (O G V a l e n t i n e Lumber)
T H - 2 3 was dri l led along the proposed route of a sewer line. Fuel constituent contamination insoils was minimal; only low concentrations of MTBE was detected. The lack of significantfuel contamination hi soil and ground water suggests that the unused UST on the north side ofParcel 42 is the source of the contamination noted in T H - 1 0 .
PCE, at concentrations above the MCL, was detected hi the ground water from T H - 2 3 . Thesource of the contamination is unknown, but may have resulted from sp i l lage along theadjacent railroad tracks, operational practices by the property owner, or migration onsite of anup-gradient contamination plume.
• WALSH recommends that any produced ground water hi the vicinity of T H - 2 3 beadequately treated to remove PCE before discharge. Workers should wear appropriate

PPE to minimize contact with the ground water.
TH-10 was drilled in 1991 hi a down-gradient position to a unused dispenser and UST whichwas located near the north side and adjacent to the foundation of the O G Valentine Lumberbuilding. Some soil contamination was noted near the ground water table. The extent of thesoil contamination on Parcel 42 is unknown, but may extend beyond the property limits.
• WALSH recommends that petroleum-contamhiated soils be segregated and placed onplas t i c , bermed and covered with plas t i c sheeting pending testing for proper di sposal .

Proper PPE equipment should be worn by the construction personnel to minimize contact
with contaminated soil.

The concentration of total volat i l e petroleum hydrocarbons in ground water decreased
dramatically in TH-10 from the initial sampling in 1991 to 1998. Thi s decrease may beattributable to natural attenuation and degradation of the petroleum^xsntajnjnation.—
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Remediation e f f o r t s on Parcel 79 (Denver Fire Station #9) may also have contributed to thedecrease in TVPH by creating an increased gradient of relatively oxygenated ground water
across Parcel 42. The extent of the plume originating on Parcel 42 has been documented by
the environmental firms engaged to remediate Parcel 79 and is depicted on Figure 6. No
chlorinated hydrocarbons were detected in T H - 1 0 in 1991.
• WALSH recommends that any ground water produced in the vicinity of T H - 1 0 be treatedto remove petroleum hydrocarbons. In addition, the widespread presence of PCE and otherchlorinated compounds hi the vicinity of T H - 1 0 indicates that ground water should also betreated to remove solvents. Workers should wear proper PPE to minunize contact with the

ground water.

10.5 Parcel 79 (Denver F i r e Sta t i on #9)
TH-7 was drilled s l ight ly up-gradient to an UST containing diesel fuel . Benzene was detectedhi concentrations above the MCL. Subsequent remediation of this site has resulted hi benzene
levels near the MCL.
• WALSH recommends that any ground water produced from Parcel 79 be treated to removepetroleum hydrocarbons before discharge. In addition, the widespread presence of PCEand other chlorinated compounds hi the vicinity of TH-7 indicates that ground water shouldalso be treated to remove solvents. Workers should wear proper PPE to minimize contactwith the ground water.
Uti l i t i e s and the f ir e station foundation prevented complete removal of diesel-contaminated soilfrom the vicinity of the UST when it was removed hi 1991. The extent of the reniaining
contaminated soil is unknown, but is likely largely confined to the property and the vicinity of
the structure.
• Soil s with visible petroleum contamination, that exhibit headspace PID readings or have ahydrocarbon odor should be segregated, placed on plas t i c , bermed and covered with plast icsheeting pending analysis and proper disposal. Workers should wear appropriate PPE tominunize contact with the soil.

10.6 Parcel 43 (Darko's Automotive)
Black discolored soils were detected hi the shallow subsurface on Parcel 43, currently occupied
by Darko's Automotive. These soils were not detected below 4 f e e t and rest on naturally-occurring clay. The areal distribution of the discolored soils on Parcel 43 is unknown.
• WALSH recommends that discolored soils excavated from Parcel 43 should be segregatedand treated as a special waste for disposal purposes. Dust suppression and proper PPEshould be worn to niinimize contact with the contaminated soils. /-
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PCE (2 ug/L) was detected in ground water from this parcel in 1991. The source of the
contamination is not known: it may be related to operational practices on the site or have an
o f f - s i t e source.
* WALSH recommends that the ground water on this parcel be treated to remove PCE and

petroleum contamination prior to discharge. Workers should wear appropriate PPE tominimize contact with the ground water.

10.7 Parcel 99 (Lambert storage b u i l d i n g )
PCE, greatly in excess of the MCL, was detected in the ground water from TH-24. PCE and1,1,1-trichloroethane (TCA) were detected in the ground water from TH-12 in 1991. The
source of the PCE is unknown, but may be related to a suspected f l o o r drain sand trap near thewest side of the structure. Alternatively, the source could be an unregistered leaking UST on
the site or an unknown, o f f - s i t e and up-gradient source.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and1 , 1 , 1 - T C A and petroleum contamination prior to discharge. Workers should wearappropriate PPE to minimize contact with the ground water.
• S o i l s with visible petroleum contamination, that exhibit headspace PID readings or have ahydrocarbon odor should be segregated, placed on pla s t i c , termed and covered with plas t i csheeting pending analysis and proper di sposal . Workers should wear appropriate PPE tominimize contact with the soil.

10.8 Parcel 54 (Lambert Auto Par t s)
TH-13 was dri l led down-gradient from a former service with two USTs (removed). Totalvolatile hydrocarbons were detected in the ground water (230 ppm) and soil near the watertable (490 ppm) from this well. Soil near the water table was discolored. The extent of anypetroleum contaminated soils under the current structure is unknown. USTs may also existunder the structure.
* S o i l s with visible petroleum contamination, that exhibit headspace PID readings or have ahydrocarbon odor should be segregated, placed on p la s t i c , bermed and covered with p la s t i csheeting pending analysis and proper disposal. Workers should wear appropriate PPE to

minimize contact with the soil.
• Construction contractors should be aware that USTs may exist under the present structure

near the f rontage with East 46* Avenue.

D01115
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WALSH recommends that any ground water produced in the vicinity of TH-13 be treated
to remove petroleum hydrocarbons. In addition, the widespread presence of PCE and otherchlorinated compounds in the vicinity of TH-13 indicates that ground water should also be
treated to remove solvents. Workers should wear proper PPE to minimize contact with theground water.

10.9 Parcels 55 (Lambert Automobi le Electronics) and 56 (Lambert pavedparking l o t )
Low concentrations of BTEX compounds (58 ppb) and extractable petroleum hydrocarbons(4.4 ppm) were detected in the shallow soils in T H - 2 5 , dri l led near the southeast corner of theparcel. The low level of petroleum contamination suggests that l i t t l e leakage has occurredfrom an UST which may exist down-gradient in the present Brighton Boulevard.
• WALSH recommends that contractors should be informed of the possible presence of USTs

near the Brighton Boulevard property frontage.
PCE and 1 ,1 ,1-TCA was detected at concentrations below the MCLs in TH-11 which wasdrilled near the northwest corner of the property in 1991. At least four USTs are still in placeon the property (hydraulic oil tanks) and oil contaminated soils may exist under the structure.
• Soil s with visible petroleum contamination, that exhibit headspace PID readings or have ahydrocarbon odor should be segregated, placed on plastic, bermed and covered with plasticsheeting pending analysis and proper disposal. Workers should wear appropriate PPE to

minimize contact with the soil.
• WALSH recommends that the ground water on this parcel be treated to remove PCE,1 ,1 ,1-TCA and petroleum contamination prior to discharge. Workers should wear

appropriate PPE to minimize contact with the ground water.

10.10 Parcel 46 ( H y d r a u l i c Equipment Repair)
Discolored soils were identi f ied to the 2-foot level on Parcel 46 (Hydraul i c Equipment Repair)
in T H - 1 5 . Thi s material contains lead, arsenic, PAHs and oil. A 3-foot thick layer ofnaturally-occurring clay below the contaminated soils may provide a barrier to vertical
contaminant migration. The extent of this black soil is unknown.
• WALSH recommends that discolored soils excavated from Parcel 46 should be segregatedand treated as a special waste for disposal purposes. Dust suppression methods should beemployed and worker should wear appropriate PPE to minimize contact with the soil.
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Ground water recovered from TH-06 in 1991 contained PCE, TCA, and DCM. Theconcentration of DCM was above the MCL. PCE and MTBE was also detected in TH-15 uJ
gradient to TH-06. The source of the solvent contamination is unknown. '
• WALSH recommends that the ground water on this parcel be treated to remove PCE

TCA, DCM and petroleum contamination prior to discharge. Workers should wearappropriate PPE to minimize contact with the ground water.
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APPENDIX 1.0
I D E N T I F I C A T I O N O F S A M P L E S A N D A N A L Y S E S P E R F O R M E D

Location

T H - 1 9
T H - 1 9
T H - 1 9
T H - 1 9
T H - 1 9
TH-20
TH-20
TH-20
TH-20
T H - 2 1
T H - 2 1
T H - 2 1
T H - 2 1
TH-22
TH-22
TH-22
TH-22
TH-22
TH-23
T H - 2 3
T H - 2 3

Date of Sampling

OS-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98

Tag Number

Soil Samples
66597
66598
66608
66599
66609
66595
66596
66593
66594
66613
66614
66612
66615
66602
66603
66604
66600
66601
66607
666087
66606

Medium (Soil
Sampl ing Intervalin Fee t)

Analysis

Soil (5 - 6.5 )
SoU (30-3 1.5)
Soil (Composite 5-31.5)
Soil (Composite 5-31.5)
Soil ( Composite 5-31.5)
Soil (Compos i t e 5-36.5)
Soil (Composite 5-36.5)
Soil (30-30.5)
Soil (35-36.5)
Soil (Composi te 5-
36)
Soil (Composite 5-36)
SoU (5-6.5)
Soil (30-3 1.2)
SoU (Composite 5-
36.5)
SoU (Composite 5-36.5)
Soil (Composi te 5-36.5)
SoU (10-1 1.5)
SoU (30-31.5)
SoU (Composite 5-36.5)
SoU (Compos i t e 5-36.5)
SoU (Composi te 5-36.5)

B T E X / M T B E , T V P H .T E P H
B T E X / M T B E , T V P H .
T E P H
SVOCs (8270)
VOCs (8260)
Total RCRA-8 Metals
Total RCRA-8 Metals
S V O C s (8270)
B T E X / M T B E , T V P H .T E P H
B T E X / M T B E , T V P H .T E P H
Total RCRA-8 Metal s
SVOCs (8270)
B T E X / M T B E , T V P H .
TEPH
B T E X / M T B E , T V P H .
T E P H
Total RCRA-8 Metals
VOCs (8260)
SVOCs (8270)
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
VOCs (8260)
S V O C s (8270)
Total RCRA-8 Metal s
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Location

TH-23
TH-23
TH-24
TH-24
TH-24
TH-24
TH-25
TH-25
TH-25
TH-25
GP-1
GP-1
GP-1
GP-1
GP-2
GP-2
GP-3
GP-3
GP-4
GP-4
GP-4
GP-4

Date of Sampl ing

05-12-98
05-12-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98

Tag Number

66605
63609
55496
55495
55497
55498
55499
55500
55501
55502
55531
55534
55532
55533
55536
55535
32953
32954
32958
32955
32957
32956

Medium (SoilSampling Intervalin Feet)
Soil (5-6.5)
Soil (30-31.5)
Soil (Composite 5-36.5)
Soil (5-6.5)
Soil (25-31.5)
Soil (Composite 5-36.5)
Soil (5-6.5)
Soil (Composi te 5-36.5)
Soil (Composite 5-36.5)
Soil (25-3 1.5)
Soil (1.9-2.9)
Soil (1.9-10.0)
Soil (1.9-2.9)
Soil (1.9-10.0)
Soil (3-10)
Soil (3-10)
SoU (4-10)
Soil (4-10)
Soil (2.5-10)
Soil (2.5-10)
Soil (2.5-10)
Soil (2.5-10)

Analysis

B T E X / M T B E , T V P HTEPH
B T E X / M T B E , T V P l TT E P H
Total RCRA-8 Metal s
B T E X / M T B E , T V P H .TEPH
B T E X / M T B E , T V P H .
TEPH
S V O C s (8270)
B T E X / M T B E , T V P H .
TEPH
Total RCRA-8 Metal s
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
Total RCRA-8 Metals
Total RCRA-8 Metals
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
Total RCRA-8 Metals
B T E X / M T B E , T V P H .
T E P H
Total RCRA-8 Metals
B T E X / M T B E , T V P H .
TEPHTotal RCRA-8 Metals
VOCs (8260)
B T E X / M T B E , T V P H .
TEPH
S V O C s (8270)
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T H - 1 0
T H - 1 0
T H - 1 6
T H - 1 6
T H - 1 8
T H - 1 8
T H - 1 9
T H - 1 9
T H - 1 9
TH-20
TH-20
TH-20
T H - 2 1
T H - 2 1
T H - 2 1
T H - 2 2
TH-22
TH-22
TH-23
TH-23
TH-23
TH-24
TH-24
TH-24
TH-25
TH-25
TH-25

Water Sample s
05-08-98
05-08-98
05-08-98
05-08-98
05-08-98
05-08-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98

55494
55492, 55493
64499
64496, 64497
64502
64500, 64501
55518
55515, 55516
55517
55511
55512, 55513
55514
55526
55523, 55523
55525
55522
55519, 55520
55521
55510
55507, 55508
55509
55503
55504, 55505
55506
55527
55528, 55529
55530

H,O
H,0
H,O
H,OH 7 O
H,O
H 2O
H,O
H 2OH 2O
H,O
H,0
H j O
H 5 OH 7O
H 2O
H j O
H,0
H 2O
H,O
H,O
H 2O
HiO
H,O
H 2O
H,O
H,O

T E P H
T V P H
T E P H
T V P H
T E P H
T V P H
Total DissolvedRCRA-8 Metals
8260. TVPH
T E P H
Total DissolvedRCRA-8 Metals
8260, TVPH
T E P H
Total DissolvedRCRA-8 Metals
8260, TVPH
T E P H
Total DissolvedRCRA-8 Metals
8260, TVPH
T E P H
Total Dissolved
RCRA-8 Metals
8260, TVPH
TEPH
Total DissolvedRCRA-8 Metals
8260, TVPH
T E P H
Total DissolvedRCRA-8 Metals
8260, TVPH
T E P H
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Field Screening Measurements o f Test H o l e Sam
Location

T H - 1 9

TH-20

TH-21

TH-22

TH-23

Depth (Feet)
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
5-6.5
10-11.5
15-16.5 '
20-21.5
25-26.5
30-30.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5

F I D Headspace( p p i n )
0
0
0
0
0
0
0
1.4
23
0
6.5
0
5
0
0
0
0
0
0
0
No Recovery
0
0
0
0
0
0
0
0
0
0
0
0
0

pies
Radiation

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
No Recovery
0
0
0
0
0
0
0
0
0
0
0
0
0
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Location
TH-24

TH-25

GP-1

GP-2

GP-3

GP-4

Depth (Feet)
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-25.7
30-31.5
35-36.5
1.9-2.9
2.9-5.7
5.7-8.0
8-10.0
2-4
4-6
6-8
8-10
4-5
5-6
6-8
8-10
2.5-4.5
4.5-6
6-7.5
7.5-10

PID Headspace(ppm)
0
0
0
0
0
0
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Radiation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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G1015-3 4S(

Unit f t sCoordinate type: GeodeticReference e l l i p s o i d : WGS 1984Project-onset CO CENTRAL 83
#211TH-24
#212TH-21
#215TH-23
#216T H - 2 2
#217T H - 2 0
#218T H - 1 9
#210TH-25
#219GP-1
#220GP-2
#221GP-3
#214

39 46 49.641567 N 104 58 2.805282 W 5185.1137 TOP OF PVC5185.21 TOP OF CAP
39 46 43.266594 N 104 58 6.645880 W 5187.6253 TOP OF PVC5187.71 TOP OF CAP
39 46 46.238811 N 104 58 6.109126 W 5185.7083 TOP OF PVC5185.84 TOP OF CAP
39 46 44.144478 N 104 58 5.970373 W 5187.5026 TOP OF PVC5187.69 TOP OF CAP
39 46 43.158158 N 104 58 4.340397 W 5187.4134 TOP OF PVC5187.62 TOP OF CAP
39 46 44.486207 N 104 58 2.616380 W 5187.2741 TOP OF PVC5187.58 TOP OF CAP
39 46 49.939371 N 104 58 0.580752 W 5184.9750 TOP OF PVC5185.14 TOP OF CAP
39 46 42.218039 N 104 58 3.196606 W 5187.7931 TOP OF PVC

39 46 43.080540 N 104 58 2.094170 W 5187.0803 TOP OF PVC

39 46 43.945901 N 104 58 0.993025 W 5186.6399 TOP OF PVC

39 46 47.040850 N 104 56 26.221440 W 5261.8333 TOP OF RODNGS STATION "B394" 1988
#213 39 44.340993 N 104 58 53.465223 WNGS STATION "ARGO" 1995 5146.3780 TOP OF ROD
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SOIL BORING LOG
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TestResults USCS Group Symbol, Name. Gradation or PlasticityParticle Size Distribution. Color. Moisture Content,Relative Density or Consistency, Soil Structure.Mineralogy.
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J o b N o . ,
WELL CONSTRUCTION LOG

Well No. -P&^T^ Drilling Summary

Ground Surf ace
Top of Casing -«

Grout

BentoniteSeal

Gravel Pack
PVC Screen

Measuring point is top of CASINGunless otherwise noted

I

Hole Diameter —7 "
Driller

C n - t f c -2
7 " H 5 / J - 1

Geologist:.
Construction Hme Log

Start
Date Time

Drilling: S7nfa nso
Screen Racemenc __
Filt er Placemenc ——
Seal Placement __ #&*
Grouting:
Depth to Water

Finish
Date lime

jGi5t>"~
9
1
I

Well Construction Materials
Grout Seals F i l t e r

Quantity: /-&*&** t
Screen ' .0 1 o

Area/Ft.
Inside Diam.:
Comments

Outside Piarn :

WELLIOCF.CDR RB 3 / K V 9 5
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EnviroomentaL IneSOIL BORING LOG
Project Number Boring Number Sheet

Location Sketch or Description.

-r /-7o
Elevation ______
Drilling Method and EquipmentWater Level and Date 44.W

— Location.Contractor —P*

il£ =

Sample
1
80

Results
Soil Description

USCS Group Symbol. Name. Gradation or PlasticityParticle Size Distribution. Color. Moisture Content.Relative Density or Consistency. Soil Structure,Mineralogy.

X IiBW D

Conu L t C ' t K s
PE>readings / s ra fmngs

X

*>•

30-

3f' X

0-0.S-

Z - / - 2

*****
1, ~ 10 -It

££-

Ue **».

SP

-6.6 / / « * / - 25*-
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WELL C O N S T R U C H O N LOG
W e n N o .

Top of Cas ing- — »i — i' i im w.\.?A r.--v

.

G r o u t — *

&
%%•*•*yy'&•v .-f e
' WVV%>•<-w>">'•JT •i

.-•vwwij?V^
i-vy^ŷ̂ l>•w/^•V '̂
* •!? *:>:>*•" *** •

•*"yV̂1

^.3 ft.

/o.^ f t
^

^^^^ft^^

_^

Bentoni t eSeal

Gravel Pack
PVC Screen

**' «-'
_ f t

f t .

Measuring point Is top of CASINGunless otherwise noted

Drilling Summary

i«
Drilling Company: JS

Construction Time Log
Start

Date Time
Finish

Date lime
Drilling:
Screen Placement
Ffl t er Placement:
Seal Placement:
Grouting:
Depth to Water

'Q'-7* to;y>
" /IP4<"

/3:3*>

Well Construction Materials

/3 30

Quantity:
Type:

Grout Seals
A5**/*.

F f l t e r
L2.

e> i o

. Inside Diam.:
Comments 001132
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^aWalsh. Environmental. Inc.
SOIL BORING LOG

Project Number
300Z-020

Boring Number
TH-tl

Sheet

Locaiion Sketch or Description.

Project- Lncaiion
Elevation — - — — - — — - — — —Drilling Method and Equipment

* Assoe- .
Fimsb-

aeva

sr Iit
StandardPenetration

Results
6' -6"- 6"

Soil Description
USCS Group Symbol. Name, Gradation or PlasticityPanicle Size Distribution. Color, Moisture Content,Relative Density or Consistency. Soil Structure.Mineralogy.

bol o
f

S Lu
g

S U

F I Dreadings/s tainingj

9.S-/3

X UMt 2-2-3 / ' " " " " x
"^LlTL»TUJ £fV***Jt^*-

/a y* L/C, .
<- /0?.

«â .*t *«•«••/

* *

ft//? 5-7-6- ' 2 t ^ 7 v e « x ^ f t**fi*
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-5P
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Environmental Scientists and Engineers. Inc.
WELL C O N S T R U C T I O N LOG

L££O Well No. -J£££*£^VH - z/ Drilling SummaryJob No.

Ground Surface
Top of Casing

Grout

BentoniteSeal

Gravel Pack
PVC Screen

Measuring point is top of CASINGunless otherwise noted

Total Depth of Hole: —
Hole Diameter: _I2
Drilling Company:
Driller:.
R i g T V p e :
Bits: "7"
Geologise O^̂
Construction Time Log

Start
Date Time

Drilling: &»k
Screen Placement: *
Fil t e r Placement: .. .̂.
Seal Placement: u JS2P
Grouting:
Depth to Water
Depth:.

Finish
Date Time

"

Time:
Well Construction Materials

Grout Seals
*

Filt er

Screen

Quantity: A58*<fc«
Type: ^

Size:
. A r e a / F t .

Inside Diam.:
Comments

Comp.:
Outside Diam.:

D 01134
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SOIL BORING LOG
Project Number Boring Number Sheet

Location Sketch or Description. __ _ _.

Elevation — — —
Drilling Method and E f f i i r n i f n *Water Level and Date -""•»'

ileva

• Sr
S a m p l e

CO£2

StandardPenetrationTestResults
Soil Description

USCS Group Symbol. Name, Gradation or PlasticityPanicle Size Distribution, Color. Moisture Content,Relative Density or Consistency. Soil Structure,Mineralogy.

mbo
l of

CS I
jog

S

Comnjenis
proreacfings/s tainings

.
/O X
J$~

X

X
X

JOtLBORLCDR KB 3n<V93

Ccn&refe.
/ V / 7

3-3-3 f i j ——— t

' * /.«<« ^ At&r**'-' .

// r 5- -5- 4

i* $*~p/ *s
/O - 30 -/

' V i t

s&t' tt j/o

" / / f lo-n-iz D 01135
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-0

/o -
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Environmental Scientists «nd Eagineeis. Inc.
WELL CONSTRUCTION LOG

J^> Well No. w**^~£u* Drilling Summary

Ground Sur fac e
Top of Casing

Bentoni t eSeal

Measuring point Is top of CASINGunless otherwise noted

Drilling Company: £&
Drillen

-Ass&Z'

Bits:

Construction Time Log
Start

Date Time
Finish

Date Time
Drilling:
Screen Placement:
F i l t e r Placement:
Seal Placement:
Grouting:
Depth to Water

r - l

to4-£

Well Construction Materials
Grout Seals Filter

Quantity: /
Screen ,010

Area/Ft.
Inside Diam.: .

Comp- P l / C .
' Z r * O i i T s f d f t D i a m * ,

Comments D 011 36

I1IItt
WELLLOGF.CDR RB view j



5 Environmental be.SOIL BORING LOG
Project Number Boring Number Sheet

_ L _ c f J

Location Sketch or Description T 103 v« *«••>. i 3option- f 1 1 , «•
tf i ___________T«-_*• ? ; r ' ^ r ' .^fc I i -r

tr
/ fot'

Elevation — —Drilling Method and EquipmentWater Level and Date

___ Location.Contractor .. A
/

Logger.
S a m p l e Penetration

Results
6" . 6- . 6"

Soil Description
USCS Group S. _ ̂ _ _ _ ____ _ _______Panicle Size D-Stribudon, Color. Moisture Content;'Relative Density or Consistency, Soil Structure,Mineralogy. Sym

bol o
f

USC
SIx

ig

Comrncnts
F I Dreadings/stainings

O-O.S
',yU~M

y<^w<*/fa

/o X - C- - <T

•X
A)-

><

X J^ A'* sJ"-, M />'*

30-
TO

3?
10 -II D 01137
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-o

-o

-o

-0

/o-
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Environments! Scientists and Engineers. Inc.
WELL CONSTRUCTION LOG

Ground Surface
Top of Casing

W e l l N o . n* -23

G r o u t — *

BentoniteSeal

Gravel Pack
PVC Screen

Measuring point is top of CASINGunless otherwise noted

/ x

Drilling Summary
Total Depth of Hole:
Hole Diameter: —2
Drilling Company:,
Driller: _
RJg Type:
Bits: — Z
Geologist-
Construction Time Log

Start
Date Time

Finish
Date Time

Drilling:
Screen Placemenc
FilterPlacement:
Seal Placement
Groufing:
Depth to Water

Well Construction Materials
Grout Seals F i l t e r

Quantity: L

Screen
Size:
A r e a / F t
Inside Diam.:
Comments

.Comp.:

.Outside Diam.:
D01138

1

I

WELLLOGF.CDR RB 3 / K W 5





mental SoentisB and Enfincers. Inc. ———————————————————————————
WELL CONSTRUCTION LOG

JobNo._l22£ra^> W e D N o . 7K-M Drilling Summary

Ground Surface
Top of Casing

BentoniteSeal

Measuring point is top of CASINGunless otherwise noted

Total Depth of Hole:.
H o l e Diameter: ——
Drilling Company: _j
Driller: —
Rig T y p e : .

Us*
Geologis
Construction Tune Log

Start
Date Time

Finish
Date Time

Drilling:
Screen Placement:
F i l t e r Placement:
Seal Placement: £/&
Grouting:
Depth to Water

j t f . V z .

///o

WeD Construction Materials
Grout- Seals rater

l\
ilIf lI

Quantity:
Type:

Size:
Area/Ft 3-.
Inside Diam.:
Comments

/-.- -&>'£**>. - 3*0

Screen
Config.:
Outside Diam.:

001140



C8VUBBZICBBU ddCQBSB aUQ EH

J f i h ^ J f t - 3>OOtf-O2£

Ground Surface —I
Top of Casing •

G r o u t — * -

I f eEggT Bentonlte Seal -*

•

•-•V
; Gravel Pack _
•f PVC Screen — 1
i

f f i ' '

{ I O C C I S . W C .

w
> Well No

» — — — - -
P^i$%
>v>,:»•1Vyt'jfji
'&nf&j g

X-H• ' • X I• • «|• * *L• • • •
::::;:"»*•*•

f S ; X
•.•-•.
. ' . V• • •rr-
•M- ;

•*»*• •
. .*. -
*•"." ™
**•*» •

—

)̂̂̂
« '

^= •

.•.•.•I

• »̂ -
#

V > ' V*•>'̂
j#̂*̂>*̂

1
iL-*Vp̂V ' V '̂

.>• v'^:'/,.-V̂

•!•.•]••*-•:•:•:» • i• • * i• • • 1* *• * ••'.''.•
*• •*• • •
*• •

• •• * •
"• •**• •"• • •• • •
•"•.-.•• •
* •
X ;
•*•*

• *

• w

ELL CONSTRUCTION LOG
- T f c - ^ Y P r n H n j r , Q n p » n i « r j r

.^ jj * XI J. JA^ ^* * ^ /_ ,
**"** ff'f Jjjjf^Total D?j>* of Wnift- 34>~&' 55"f3 • ft. *^ nh.~l H o I f D i a m ^ f t r * . ., . _I ^ f

\ Dri l l e r , S£«"= ... .
0.5" ^ p i w T V f v - Cmf? ff• — n. Kig iyp6- — ** ——————————————Bin:, 7*A^^ , ,

^^ft. f i f n i o g i s r — /^- ^- •̂̂ ~*rr**' — — — — — —
Construction Time Log

Start Finish
Date Time Date Time

] Drilling: ^>fa 0100 £>//? Jes*>
Screen Placement ^5_. ^ff^<> <$&? . **?&
Filter Placement: - f f ^ /oy-o £/sz /e 3i.
Seal Placement £/& Jos *- -S//i spyf
Grouting: ^l3 /o S~o S/ts ///o

/.S ft Depth to Water
f * 4

3/.£>ftr WeD Construction Materials
j£^*T f t r Grout- Seals F i l t e r

Quantity '-" *-5* 5* - .s~0 ^ ^*
T y p e ; LJu^uu^^Jtz. ^-j^-f^ /o/»o cf£sJIT* f

Screen
Arra/Ft i-<f

t/°'A.U romp * ^^
I^rte r>J9m ; £* O u K l r f e Diam • ^r

Comments D0114<|

3rtj" f t .
-»-»W ft3 f — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Measuring point Is top of CASINGunless otherwise noted W E L L L O G F C D R RB JflOW



JI SOIL BORING LOG
Project Number Boring Number Sbeet

Location Sketch or Description. A W

JJI
Elevation — — — — — — — — — — 1
Drilling Mediod and EquipmentWater Level and Date

+*-a^~> Le^uf
DriHJng,Contractor —&*~*t*»-<~~ /WSr«4

if£
uga£j=5r

S a m p l e
1V I

M
1=

^StandardFenetraooQ-TestResults

Logger
Soil Description " — — — — — — — ' o \USCS Group Symbol. Name. Gradation or Plast ic i ty -5-Panicle Size Distribution, Color, Moisture Content, •§ ^Relative Density or Consistency, Soil Structure, _>>£?

Comments
PIDreadings/stainings

D01142



Environmental Scientists and Engineers, Inc.
Wl

J o b N o . 2>oox-o?-o W e H N o .

Top of Casing -

Grout — *•

f c ; " BentoniteSeal-*

-
Gravel Pack _*

PVC Screen —

•

^̂ ^ .

1i1
1!*

•.-.-.
'.'.'.
-.-.•.
''.''.'\*•"« »".".*.

•MM

— —
__
— —

— —

— —

=ds

1

1

1
1i

I
».
"•~« *
•'.''.•

« •

ILL CONSTRUCTION LOG
Tti"^ D r f l H n p S u m m a r v

•fltfal T V p t h of W n l f t - ^<t~f>e~J fr .
Q." ft , 1-r frH o l e Di amete^ *

- L S — — f t . p r i l l i n g Pompany ^ » — ' * — —

\

yi * * ^ - 'T ^ r j l l p r ™ ^y p^ tf£0** J rf°££&£- .•
Ft. (s f« d i r T X / T ^ * L,rr)c y^

. Bits: ^* <^5/f ..._. ..._
/ * Geologist _^g, .̂ <&-x?^/?*

Construction Time Log
Start

Date Time
Drilling: SJS&to //¥s
Screen Placement: | /i?g«>
F i l t e r Placement: _| — /g^0

Seal Placement _/ — /J 7' 5*
Grouting: JL — /^£?"

f t' Depth to Water
• Depth:. ^f ' ,?A.. . , ' . P?»R- 'f/^^/r^

2! f t_ Well Construction Materials
^V,5" ft. Grout Seals

Quantity: AP />^ /D-S°
Type: Q^L^eft «̂-A .

Screen
0,£>/0CITO* &*4&~ f ^ r i n f i t r •

A r p a / F t £~5'} ' o / ™ ^ C o T P p . :

# /tesm.
Sf&c.

f

Finish
Date Time

skh* /3t^——~^——^*^ ^̂^̂^̂ B̂

/ /3'Q
1 /S/f

j /3Z$-
V / J 5 5 -

F f l t e r
TL •!'&*

,*h* S*S/y

'pfe'
Inside Piam.: 2?-, .*_... ._ O»n?»<te™am.! ^^/- —— -
Comments

W.* ft
^ ft

— — — — — — — — — — — — — — — — — — x

D 01143

Measuring point is top of CASINGunless otherwise noted WELLLOGF.CDR RB J/HWS



Environmental. Inc.
SOIL BOEING LOG

Project Number Boring Number
&P-I

Sheet

Location Sketch or Description.
1 Cjt***G***

Project-^.Ekvanon
Drilling Meoiod and EquipmentWater Level and Dale

Drilling Contractor

leva
ilon i S a m p l e

I
StandardPenetrationTestResults

r fC" J C * * ' ' ^ * »Q * O * D

Soil Description
USCS Group Symbol. Name. Gradation or PlasticityPanicle Size Distribution, Color. Moistnre Content,Relative Density or Consistency, Soil Structure,Mineralogy.

Ms
COQDX

PE)readings/staininss

,9- /* tnt
/ft. -o

*/*• -0

sc

001144



Environmental, Inc.

f K $ e c t K n m b e r Boring Number Sheet

Localion Sketch or Description. SA
< * -

tDdBnf Method and Equipment _ _. .,t f t f c r level and Date — — — — A £ f i : —
Drilling Contractor
Start Jl££. Finish. Logger.

\S -

So

S a m p l e

SOtUORLCDRR \ MOM

fe*?.

/»*?,

_StandardPenetraiioDTest- Results
6 * JC 1 * ^**- 0~ - O

Soil Descnptioa
USCS Group Symbol, Name. Gradation or P l a s t i d t jPanide Size Distribution. Color. Moisture Content,Relative Density or Consistency. Soil Structure.Mineralogy.

i!£3

• o
Se.

-O

PIDi cadiQgs/s tainlQp

So-

D01145



Environmental. lac.
SOIL BORING LOG

Project Number Boring Number
• 3

Sheet

y_««f «i«n Stftrfa or Dfsu ip t i on , >, *
^ &t*^

Elevation — — — — — — — — — — —Drilling Method and EquipmentWater Level and Date .____
- pdD]B| Contractor

Sample
I Results

Soil Description
USCS Group Symbol. Name. Gradadon or Plastici tyParticle Size Distribution. Color. Moisture Content.Relative Density or Consistency. Soil Structure.Mineralogy. Sym

bol u
f

USC
S L

og Comments
F I Dreadings/stainings

k-X
to

I SOILBORLCDR KB J r t O f M

/HI.
-o

* --. -'—* v.c.. */.

t1S~/ "
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G R O U N D - W A T E R S A M P L I N G HELD D A T A S H E E T
Well NumberCasing DiameterPersonnelTag Number

7 V / - / 0
"̂XCG

Static Water Level(from (ticks?) (f t)

Total Well Depth(from f t k f c u p ) (f i) 3&.~?O

***^™?'*U ,
^ f l l f a y VotuiDO

Project NumberProject NameDateTime
Rydac j^S o f i a t t .gMMC ____

Conductivity -Time
Actual — /egg' Q a*y-t*F

dcir fif tl^r v»«iiH
-̂/̂ f .yt' r

S t m p k Depth ( f t )

REMEMBER" 2" well o n l l m f y4" weH m u h j p l y by .17by M

30OS-OZ£J/~7o
£•/?/??
/33o

pH7.COActual Adjut f T e t n p Time7-0 £.Y? 7̂.P /Off

pH 10.00Actual A d j u t f T e m p Time/g.» /O-»g />?./ / g / 7

^^H^/ /^-
San \2SSS, ̂ -̂ -•*y

Time

/3Z<?
7 3*-*
/3S7
MO$

Gating
Vohnoc*a

t.
2
3

Sample

Canons
Removed

— —

-2
y
^

•F
62.0
&.Z
S9.Z •
SB*

,**j

Cooductlvity

/ / 2 /
/ot*¥

/ 0 7 f
/ 0 7 7

5̂  ^

pH

/. / v
7 -of
~f ^ ̂ ?̂ 5*

^̂ * ?̂ J

Cocuzie f l ta
(^Ct «- . <**• />j>» y"

?f»tf>t **fC.* __
^̂ r ^̂ -̂r f^t^JC^ ; «Z,°̂ *̂ r."a

ve ""~~
a.*t.

^

Remarks:

Sampled for:
Collected by:Checked by:

B T E X / T V H / T E H BTEX T H E
j*/0fsyty

T V H
ff/9SS*ft2

OTHER

D01148



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well NumberCasing DiameterPersonnelTag Number

Project NumberProject NameDateTime
C a a i o g S t i c x x f i

Static Water Level(Com a t i c f a t p ) (f t)

Total Well Depth(from (tic tup) (fi j 3&*2&
S t t U T I t o d T l a C f a > e M ^ - / / r
C^Ttf^g Vobizoe

HfOtc ___SofioatMMC
CooductMy -TimeSal • /e>ef se/7
Actual m /0Q?G _J7.V *F

CVir Biiler Remit,, ^ .j >• t̂ Z
S*^*ft* .̂

Sample Perth C^

REMEMBER: 2" weU majh ip ly by .174" wen notipty by 6̂

pH7.00Actual Adjuat T e m p Time7.Q 4̂ 9? 17 fO'f

pH 10.00Actual Arf jn t f T c t o p Timef-e~o /e.*t> <7./ / g / 7

Purxinf Equipment
i_ *_F^»

S M J P I5^S^ A>».<&*yC^t>-—

Time

/0 2 2

CaaSqg
Vofuoes

3

Simpl e

Remarks:

K C X D O V C u

V. /
uS/czn

PH

7.27

Commenta

II
IL
I!
I!
B.
B
II
ti

Sampled for:
Collected by:Checked by:

B T E X / T V t t T E H BTEX / 4̂7 T V H

Wffr
OTHER

— — —

D01149



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well NumberCasing DiameterPersonnelTag Number

Project NumberProject NameDateTime
/-70

Cirinf S t j c t u p

• *

Static Water Level(from idclcup) ( f t )

Total WeQ Depth(from cticbxp) (ft) 39. î5*

"""̂ rA"
^

f l a f f m B w f c j j
I f y d a c ____So&natMMC ____

Conductivity -Time
Std ~/ffOS~ /Of "7Actual •/(»$• a ^9V*F

Clear Bailer Result
J*T_jw^l* t * J*- d' f « ^r^-~ *f^jfi *-~ j- f** m ̂  *-

REMEMBER: 2" well mul t ip ly by .174* wen mult ip ly by .66

pH7.00Actual Adju s t TiU b& £
pH 10.00Actual Adju s t T e m p/».« /o-CO Lf-1/
— — — — — — — —
F i u g u i g E^Tiprnrnl

<. J h^> *A

HI^ T l X D C7f /^/^*

TinetO/7

f

^jj^,'^^**^**- - * 1 ' ' ' '

Time

/ / v /
/ / ^ r
//££
/Z01-

Volumes
0
/

2.
3̂

Sample

Canons
R f i f f i o v e Q

— — —
X f

y/ ,

Temperature
•F

^f.^

^V.3
^̂ ..0
£ / - 7

CotvtirTivhy
vS/em

1,47
//o/
//•2-L
J**7

pH

-7.36
7.*5-
7.2(,
7V. 3

CAmnwtf

2̂ "̂ ^̂
^•fc-^7^L«.«.
«.«.

•

Remarks:

Sampled for:
B T E X / T V H / T E H BTEX T H E

^£2

•

T V H

£*?/

CollectedChecked by: /^rbv:
Q1HER
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HELD D A T A S H E E T
Well NumberCasing DiameterPersonnel
Tag Number

Project NumberProject NameDateTime

Stit ie water Level(from f t i c b i p ) (R)

dor Bailer K e u f t

StapHat EquJpment

RE«EMBE3L- r wcO ninlt iply bj .17
r we f l m n l t i p l j f cy.«

CoUected byChecked by:Sampled fon

1

3.
3
Uuu.I II J

LIr
8!n
ri

D01151



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Numbe-» Casing Dian* PersonnelT a g N u m b e i

1
I
3
I
1
1
II
H
011

•

n

sr TH-'Zo - Project Number geeS'tf^eicter 2 . ' * / /> Project Name /~7*/43*^A£f4 Date tf^/zt/fi
: Time /^5^

f . t V i f jfry-**!' S m p f i c t ti pH 7X0

WMC _____ — — — — — — — — — — — — — — - — — —

Stric wncr Lcvd CnrKtiBtMy Time pR 10.00
(f t om i t i c f c a p ) (D) W « /QtKf QS&l Aeoal A d j u s t T e m p Time

JZ*? &/

T e o l W e B D c p f t J^/^
/ f i p O Q l j l l f ' i ^ f p ) C H ) —

Ctor Biikr K e w f t ' Put;
^M

pnj E^npaBat
AstoQ^y^*^ B****^^^

j ,m>.t iK4 Thickaeu S t o p l e Depth (ft) SupEat Equipmoit

Cube Volume

Toe

/ 3 j y
1337
/3^5
/**«

—— =
Volumes

— — —

/

*

3

S t m p k

BZMEMBER: 2" *t f l nuMply by 47

CaBcni Temperature Cooductmqr

O ^6-/ /O25"
' ^-J-/ /o5"5"
V -̂̂ .2. 70^7
3 « , A 7 / 0 7 J

pn ^rviii""""*!

7.>'r ±̂ Z 7̂?̂
7/r ^y i____

__?.// ^ ' ^ '
^

7./o * -c<

Remarks:
00115^

(<Sampled for.
B T E X n V W T E H y^^

^ollecte^ by: ^/^
Checked by:

T E H T V H OTHER

5^*5- // / V o ^ ^AX



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well NumberCasing DiameterPersonnelTag Number

Project NumberProject NameDateTime
Cuing Sticfcup

MMC

pH7.00ACSM! A^tat T«nap Tina

3u>c water loci
(from « J c f a p ) ( f t )

Ccoducriviy ^ pH 10.00
Tap TOM

Tool WcB Depth
(from i t i c h j p ) (B>

Sample Oepfh ( f t )

Cuine Volume UMEMBCR: 2' wdl naMpir bj J7

Toe
Vciuma mS/em pH

/*}/

/"fl

r . / r

Scnpl c

Remarks: D01153

Sampled for:
Collected by:,Checked by:_

B T E O T V K T E H BTEX TEH T V H OTHEX

^ ' ^ « - ^^



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number TH -Casing DianPersonnelTag Number

C t a n t S & t a p

Static wttcr Level
(from «tJctom) f f i )V* • — •— • i * *--»

Tool Wc£ Depth

leter «'tz^t
*

*¥
f

S ^ T K p ,

C^Vofc-e

Tine

/>00

7̂ 7
/*/2.
/i'7

vS*— / • f
2.+
3 +

Stafle

Z 2
/Dfr

Project NumlProject NameDateTime

So&uT~7
MMC _____

CcoducttviQr
Std « /Off

dear BiSer Roufi

/#*-* A-6^ y

Tine
e t,t.Tf

tstfr*£*~f#
S * t n p f c Depth 00

REMEMBER; 2- w t f l i a a M p l y by 47

O ' l V ' t t
Removed

—
/
i

J

Remarks: ' *•

Tcntpcmurc•F

&t>~tf

v / - 7
(,/.o
6 f-7

ser 3̂ *8" ~oz: /-70/jS^
Cf/ZZ/ttf
/&£~o '

p H 7 J »
Actual A d j u t t T e t n p Tine

pH 10.00
Acfiu l Adju s t TCTPP TitDB

r̂ E â,
^ A^L

*~*2$Z-t*. *~x~
Cooducriviqr

uS/em

/ /0"2 .
/ Ob%
//3*
/ / v r

.

pK

7.2*2

7.o-r
•7./0
7.o?

° " —
C^-«--- *5̂ -'
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SOIL BORING LOGS1-70 & Brighton Boulevard4400 Brighton Blvd. (TH-1 9, 20); W f e s t e m Boom (TH-21 )
Dep

th (F
eet)

T—— 0

* TO"
C

-

_ in HD-«» O p p o

_ _ <c TO-13 O p p n

— 20 PP^

— 25 J1 0"

E-_ <*/\ PID" T

30 o p p n

:

H-19 TH-20 TP^ l"̂ l
I " J

' 1 f 10/18- '^
1 ••

1 •'

.HD-- J 20/ir
, ' j

' J KD-' J 20/ir Ovia

'm, - j •
. • j f f i i r .•"

•i
• M PID"

. "

' . ' I » - ¥1 •• 3 i / i r 8w°• V
1 •• ; •. 35 i

— 40

—— 45

•'•{.
' . "• 5/18" ORXB

' • I• J KD~. • 61/18- 8B*°

• 1
1 «L PID-
fM 34/18* *""

• • 1

• 1

• *̂

• L HO-1 ^ "• 33/ir OBJ01

• i
••23/6" c S ^ ' ?

I •

1 •

F J HD-
' t i l ™ ' - *

r ^ 1 ' ° -
' B ' 1 J 7 / 1 8 -

• I

, .L 10 —. l a s / i s -
• 1

. ' . • 17/18"

1 ™
" .L 20 —. • 31/18"

•L 25 ——• • 32/ir
• 1 "

. "L 3° —• • 36/18"

• I

40 ——

D 01159 !
45 ——

£
fu

^Wdsh
Environment*! Scieatbta *ai Engineer!, Inc.

Logs of SoU Borings
Job 3008-020 Date 6/98 Figure 1/4
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SOIL BORING LOGS1-70 & Brighton BoulevardV f e s t e m Boom (TH-22); OJ Valent ine Lumber (TH-23)
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SOIL BORING LOGS1-70 & Brighton Boulevard4614 Baldwin Court (TH-24); Lambert Auto Electric (TH-25)
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LEGEND FOR SOIL BORING LOGS
1-70 & Brighton Boulevard

t ' . t f l G W well-graded gravel-sand mixtures
f , | SP poorly-graded sands

SM silty sands, poorly-graded
SC clayey sands, poorly-graded
ML inorganic silts and very f ine sands,or clayey silts with slight plas t ic i ty
CL inorganic clays with low tomedium pla s t i c i ty

Symbols:
H asphalt
|j staining present
• sampling interval
% water depth
? uncertainty

20/24" standard penetration test results(Le., 20 blows to go 24 inches)
PID photoionization detectorreadings/stainings

D 01162

EnvironmeDtal Scientist s tad F«£mem inc.
Legend for Soil Borings

Job 3008-020 I Date 6/98 Figure 4/4
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••^^ f̂c— -̂ »̂. *»v^v«w___ _ _ -̂GEOPROBELOGS1-70 & Brighton Boulevard4400-4500 Brighton Boulevard
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GEOPROBELOGS1-70 & Brighton Boulevard4400-4500 Bnghton Blvd. (GP-3);~4601 E. 46th Avenue (GP-4)
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L E G E N D FOR GEOPROBE LOGS
1-70 & Brighton Boulevard

Units:

l ' .< f l GW well-graded gravel-sand mixtures
E;:;| SW well-graded sands
\ . | SP poorly-graded sands
|y|SC clayey sands, poorry-graded
|||| | ML inorganic silts and very f ine sands,or clayey silts with slight plas t ic i ty

Symbols;
m| asphalt

concrete
H staining present

sampling interval
f ine sandy layer
cobbles
gradational contact

I
OO

PID photoionization detectorreadings/stainings

D01165

Environmental Scientists end Engineers, loo.
Legend for Geoprobe Logs

Job 3008-020 Date 6798 | Figure 3/3
<300S-2K2 6.3.98 dh
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APPENDIX 5.1
T O T A L E X T R A C T A B L E P E T R O L E U M H Y D R O C A R B O N S

( T E P H ) , T O T A L V O L A T I L E P E T R O L E U M H Y D R O C A R B O N S
( T V P H ) , B E N Z E N E , T O L U E N E , E T H Y L B E N Z E N E , X Y L E N E S

( B T E X ) , A N D M E T H Y L T E R T - B U T Y L E T H E R ( M T B E ) I N S O I L S

D 01167



J l Petroleum H y d r o c a r b o n s Report Page 1 of 1

I
1
1

3008-020; MW-2 5'

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:.Date S a m p l e d :

8021 B/mod. 801 5/mod. 81 00/mod. 8021 B Analyst: R S W / D P D98-5-10-4
Soil
66597
0 5 / 1 1 / 9 8

V o l a t i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8Extractables Date Analyzed: 0 5 / 1 5 / 9 8

Units: / / g / K g
Extractables Dilution Factor. 1

Analyte
BenzeneTolueneEthylbenzene
Total Xylene s
M T B ETota l V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration Reporting
Limits

5
5
5
5
5

500
3000

Quali f i er
U
U
U
U
U
U
U

I1 Surrogate Compound
( S S ) a ,a ,a-Tri f luoro t o lu ene( S S ) Ruorobenzene( S S ) o-Terphenyl

%Recovery
99 %
91 %70.%

1
Q u a l i f i e r s :

1

"U" Indicates compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected."J" Indicate s compound was id en t i f i ed out of tine method workinglimits and should be considered an estimated value." * " indicates surrogate is outside of recovery limits due to matrix e f f e c t .

Environmental Sciential end Ecgfoecn, Inc.

001168



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; MW-2 30'

EPA Method:Lab Sampl e ID:
Matrix:Tag Number:Date Sampl ed:

6021B/mod. 8015/mod. 8100/mod. 8021B Analyst: R S W / D P D
98-5-10-5
Soil
665980 5 / 1 1 / 9 8

Volati le s Dilution Factor: 1

Volat i l e s Date Analyzed: 05/14/98Date Extracted: 05/15/98
Extractables Date Analyzed: 0 5 / 1 5 / 9 8

Units: / / a / K g
Extractables Dilution Factor: 1

Analyte
Benzene
TolueneEthylbenzeneTotal XylenesMTBETotal Volat i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
NA
NA

Concentration
12
5.6

ReportingLimits
55
5
55

5003000

Qualifier
U
U
U
UU

Surrogate Compound I % Recovery
( S S ) a,a,a-Trifluorotoluene( S S ) Ruorobenzene( S S ) o-Terphenyl

99 %
89 %67 %

Quali f i er s: "U" Indicates compound was searched for and not detectedat or above the method detection limit.•B' Indicates compound was found in the method blank andhas been corrected.
• J" Indicates compound was ident i f i ed out of the method workinglimits and should be considered an estimated value." • " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

D01169

I
I
I
I f
S
ITrr



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-1 30'

EPA Method:
Lab S a m p l e ID:
Matrix:T a g Number:Date Sampl ed:

-20
8021 B/mod. 801 5/mod. 81 00/mod. 8021 B Analyst: R S W / D P D98-5-1 0-1
Soil66593
0 5 / 1 1 / 9 8

Volat i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 05 /14/98
Date Extracted: 0 5 / 1 5 / 9 8Extractabtes Date Analyzed: 0 5 / 1 5 / 9 8

Units: / r g / K g
Extractabtes Dilution Factor: 1

Analyte
BenzeneT o l u e n e
Ethylbenzene
Total Xylene sMTBE
T o t a l V o l a t i l e HydrocarbonsTota l Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration ReportingLimits
5
5
5
5
5

500
3000

Qual i f i e r
U
U
U
U
U
U
Uil

-1
1
1

Surroga t e Compound
( S S ) a,a,a-Trif luorotoluene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
98 %
88 %52 %

Qual i f i e r s :1
I
I I

"U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found In the method blank andhas been corrected."Jm Indicates compound was ident i f i ed out of the method workinglimits and should be considered an estimated value." * " Indicates surrogate Is outside of recovery limits due to matrix e f f e c t .

=Walsli
E f l v i i X H U D c o t t l S c i c n t l f U tnJ F f l t i p f c r > » f ed

1 D01170



Petroleum Hydrocarbon s Report Page 1 of 1

3008-020; MW-1 35*

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date Sampled:

-I • TH-20
802 I B / m o d . 80 15 /mod. 8100/mod. 8021 B Analyst: SBS98-5-10-2Soil66594
0 5 / 1 1 / 9 8

Volat i l e s Dilution Factor: 1

Volat i l e s Date Analyzed: 05/14/98Date Extracted: 05/15/98Extractables Date Analyzed: 05/15/98
Units: / / g / K g

Extractables Dilution Factor: 1

Analyte
BenzeneToluene
EthylbenzeneTotal Xylenes
MTBETotal Volat i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
NA
NA

Concentration

9.0

ReportingLimits
5
5
5
5
5

500
3000

Quali f i er
U
U
U
U
U
U

I
Surrogate Compound
( S S ) a ,a ,a-Tri f luoro t o lu ene( S S ) Huorobenzene( S S ) o-Terphenyl

%Recovery
97 %
89 %
66 % I

Qualif iers:
"U" Indicates compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected."J* Indica t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value." * " Indica t e s surrogate is outside, of recovery limits due to matrix e f f e c t

D01171



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-3 6*

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date S a m p l e d :

8021 B/rnod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD98-5-10-7 . Vola t i l e s Date Analyzed: 0 5 / U / 9 8
Soil Date Extracted: 0 5 / 1 5 / 9 866612 Extractables Date Analyzed: 0 5 / 1 5 / 9 80 5 / 1 1 / 9 8 Units:

Volat i l e s Dilution Factor: 1 Extractables Dilution Factor: 1

Analyte
BenzeneToluene
EthylbenzeneTotal Xylene s
MTBE
Total V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

GASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4

NA
N A

Concentration

3,100

ReportingLimits
5
5
5
5
5

500
3000

Qual i f i er
U
U
U
U
U
U

Surrogate Compound
( S S ) a,a,a-Trifluoroto!uene( S S ) Fluorobenzene
( S S ) o-Terphenyl

%Recovery
98 %
92%
72 %

Q u a l i f i e r s : "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f ound in the method blank andhas been corrected."J" Indica t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * " Indica t e s surrogate is outside of recovery limits due to matrix e f f e c t .

Environmental Scteatirti lad Engineers, Inc.

D 01172



Petroleum Hydrocarbon s Report Page 1 of 1

3008-020; MW-3 30'

EPA Method:Lab S a m p l e ID:
Matrix:T a g Number:Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: SBS98-5-10-8
Soil
66615
0 5 / 1 1 / 9 8

Volatile* Dilution Factor: 50

V o l a t i l e s Date Analyzed: 05/15/98
Date Extracted: 0 5 / 1 5 / 9 8

Extractables Date Analyzed: 0 5 / 1 5 / 9 8Units: / r g / K g
Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzeneTotal XylenesMTBE
Total V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

GASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
NA

Concentration

340
1,200

ReportingLimits
L 250

250
250
250
250

25000
3000

Qualif ier
U
U
U

U
U

Surrogate Compound
( S S ) a,a,a-Trif iuorotoluene( S S ) Ffuorobenzene( S S ) o-Terphenyl

%Recovery \
96 % |
81 %64% |

Qual i f i e r s : "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank and
has been corrected."J" Indicates compound was I d e n t i f i e d out of the method workinglimits and should be considered an estimated value." • " Indi ca t e s surrogate is outside of recovery limits due to matrix e f f e c t .

I
I
I

Environment*! Sciea&u tad Bajioeen, Inc.

D 01173"



Petro l eum H y d r o c a r b o n s Report Paoe 1 of 1

3008-020; MW-4 10 f

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

f-fe,
8 0 2 I B / m o d . 8015/mod. 8100/mod. 8021B Analyst: R S W / D P D98-5-1 1-1Soil66600
0 5 / 1 2 / 9 8

V o l a t i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 0 5 / 1 3 / 9 8Date Extracted: 0 5 / 1 8 / 9 8
Extractables Date Analyzed: 0 5 / 1 9 / 9 8Units: / / g / K g

•

Extractables Dilut ion Factor: 1

A n a f y t e
BenzeneTolueneEthylbenzeneTotal Xyl ene s
M T B E
Total V o l a t i l e HydrocarbonsTota l Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration ReportingLimits
5
5
5
5
5

500
3000

Quali f i er
U
U
U
U
U
U
U

Surrogate Compound
( S S ) a,a ,a-Tri f luoro to luene
( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery^
97 %
92 %
78 %

Qual i f i e r s : "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f ound in the method blank andhas been corrected."J" Indica t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value." * " Indica t e s surrogate is outside of recovery limits due to matrix e f f e c t .

Environmental S d e n t i f U sal Engineers, toe.

D 01174



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-4 30'

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD
98-5-11-2
Soil66601
0 5 / 1 2 / 9 8

Volat i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 05/14/98Date Extracted: 0 5 / 1 8 / 9 8Extractables Date Analyzed: 0 5 / 1 9 / 9 8
Units: t^lKg

Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzeneTotal Xylenes
MTBET o t a l V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CAS
Number
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
NA

Concentration

6.1
8.7

ReportingLimits
5
5
5
5
5

500
3000

Qualif ier
U
U
U

U
U

Surrogate Compound
( S S ) a,a,a-Trifluorotoluene
( S S ) Ruorobenzene( S S ) o-Terphenyl

% Recovery 1
98 %
90 %92 % |

Qualif iers: •U" Indi ca t e s compound was searched for and not detectedat or above the method detection limit."B" Indicate s compound was found in the method blank andhas been corrected."J" Indica t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value.* * " Indica t e s surrogate is outside of recovery limits due to matrix e f f e c t .

ri

Envuoaineaal SdeatiiU cod Engiaecn, Inc.

D 01175



Petroleum Hydrocarbon s Report Page 1 of 1

3008-020; MW-5 5'

EPA Method:Lab S a m p l e ID:Matrix:T a g Number:Date S a m p l e d :

A / A f -
8021 B/mod. 801 5/mod. 81 00/mod. 8021 B Analyst: R S W / D P D98-5-11-4Soil
66605
0 5 / 1 2 / 9 8

Volat i l e* Dilution Factor: 1

Volati le* Date Analyzed: 05 /14/98Date Extracted: 0 5 / 1 8 / 9 8Extractables Date Analyzed: 0 5 / 1 9 / 9 8
Units:

Extractables Dilution Factor: 1

Analyte
Benzene
TolueneEthylbenzeneTotal Xylenes
MTBETotal Vola t i l e HydrocarbonsTotal Extractable Hydrocarbons

CAS
Number
71-43-2
108-88-3100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration

9.3

Reporting
Limits

5
5
5
5
5

500
3000

Qualif ier
U
UU
U
UU

Surrogate Compound
( S S ) a,a,a-Trif iuoroto luene
( S S ) Huorobenzene( S S ) o-Terphenyl

% Recovery
90%
93 %
90 %

Qual i f i e r s : "U" Indicate s compound was searched for and not detectedat or above the method detection limit•B' Indicates compound was found in the method blank andhas been corrected."J" Indica t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." • " Indica t e s surrogate is outside of recovery limits due to matrix e f f e c t .

Euro ntal SoeotiiU tad Engiaeen, Inc.

D 01176



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; MW-5 30*

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date Sampl ed:

-£- TH-2-3
8021 B/mod. 801 5/mod. 81 00/mod. 8021 B
98-5-1 1 -5Soil63609
05/12/98

Analyst: RSW/DPD

Volat i l e s Dilution Factor: 1

Vola t i l e s Date Analyzed: 05/14/98Date Extracted: 05/18/98Extractables Date Analyzed: 05/19/98Units: / / g / K g
Extractables Dilution Factor: 1

Analyte
Benzene
TolueneEthylbenzeneTotal Xylenes
MTBETotal V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
NA
N A

Concentration

8.6

Reporting
Limits

5
5
5
5
5500

3000

Qualifier
U
U
U
U
U
U

Surrogate Compound
( S S ) a,a,a-Trif luoroto luene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
92 %
91 %132 %

Q u a l i f i e r s : "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected."J" I n d i c a t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value." * " Indicates surrogate is outside of recovery limits due to matrix e f f e c t .

EBVUOOIDCSUI fri

D01177



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

I 3008-020; T H - 2 4 ; (5-6.5') j

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: R S W / D P D
98-5-14-1Son
55495
0 5 / 1 3 / 9 8

Votati le s Dilution Factor: 1

Vota t i l e s Date Analyzed: 0 5 / 1 4 / 9 8Date Extracted: 0 5 / 1 8 / 9 8Extractables Date Analyzed: 0 5 / 1 9 / 9 8Units: / / g / K g
Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzene
Total XvtenesM T B ETota l V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
NA

Concentration

12
17.000

ReportingLimits
5
5
5
5
5

500
3000

Qualifier
U
U
U
U
U

Surrogate Compound
( S S ) a,a ,a-Tri f iuoro to luene
( S S ) Fluorobenzene( S S ) o-Terphenyl

% Recovery
124 %
113 %97 %

Q u a l i f i e r s : "U" Indica t e s compound was searched for and not detectedat or above the method detection limit.
"B" I n d i c a t e s compound was f ound in the method blank andhas been corrected."J" Indica t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

Envir utal ScicntuJi tad Engineer!. Inc.

01178



Petroleum Hydrocarbon s Report Page 1 of 1

3008-020; T H - 2 4 ; (25-31.5*)

EPA Method:Lab Sampl e ID:
Matrix:Tag Number:Date S a m p l e d :

8 0 2 I B / m o d . 8015/mod. 8100/rnod. 8021B Analyst: RSW/DPD98-5-14-2
Soil55497
0 5 / 1 3 / 9 8

Volatile* Dilution Factor: 1

Voiatiles Date Analyzed: 05/14/98
Date Extracted: 05/18/98Extractabtes Date Analyzed: 05/19/98Units: £rg/K0

Extractables Dilution Factor: 1

Analyte
BenzeneT o l u e n eEthylbenzene
Total XylenesMTBETota l Vola t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4

NA
NA

Concentration ReportingLimits
5
5
5
5
5

500
3000

Qualifier
U
U
U
U
U
U
U

Surrogate Compound
( S S ) a ,a ,a-Tri f luoro to luene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
95 %
86 %89 %

Qualifiers: "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" I n d i c a t e s compound was f ound in the method blank andhas been corrected."J" Indicate s compound was ident i f i ed out of the method workinglimits and should be considered an estimated value.• * " Indi ca t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

ud Eogtoeen, lac.

D01179



Petroleum Hydrocarbon s Report Pace 1 of 1

J

| 3008-020; T H - 2 5 ; (5-6.5'} |

EPA Method:Lab Sample ID:
Matrix:T a g Number:
Date S a m p l e d :

802 I B / m o d . 8015/mod. 8100/mod.
98-5-14-4
Soil
55499 E
0 5 / 1 3 / 9 8

8021 B
Volai

•xtracta!

Volatile* Dilution Factor: 1

Analyst: RSW/DPDVolati le s Date Analyzed: 05/13/98Date Extracted: 05/18/98Extractables Date Analyzed: 05/19/98
Units: | / g / K g

Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzeneTotal Xylenes
MTBETotal V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3100-41-4
1330-20-7
1634-04-4

NA
NA

Concentration
18
6.1
34

4,400

ReportingLimits
5
5
55
5

5003000

Qualif ier
U

U
U

•

U
1
1
1
1

Surrogate Compound
( S S ) a,a,a-Trif luoro to luene( S S ) Fluorobenzene
( S S ) o-Terphenyl

%Recovery (
106 % j
107 % I74 % fi

Quali f i er s: "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected."J" Indicates compound was identi f ied out of the method workinglimits and should be considered an estimated value." • " Indicates surrogate Is outside of recovery limits due to matrix e f f e c t .

Bavin al idealist* tad Eaguieen, Inc.
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Petro l eum H y d r o c a r b o n s Report Pace 1 of 1

3008-020; T H - 2 5 ; ( 2 5 - 3 1 . 5 ' ) [

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:.Date Sampled:

8 0 2 I B / m o d . 8015/mod. 8100/mod. 8 0 2 I B Analyst: R S W / D P D
98-5-14-6Soil
55502
05/13/98

Volat i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 05/13/98Date Extracted: 05/18/98Extractables Date Analyzed: 05/19/98Units: / / g / K g
Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzeneTotal Xylenes
MTBETotal V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration ReportingLimits
555
5
5

500
3000

Qualif ier
U
U
U
U
U
U
U

Surrogate Compound
( S S ) a ,a ,a-Tri f iuoro toIuene
( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
100 %
94 %
81 %

Qual i f i e r s : "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indica t e s compound was found in the method blank andhas been corrected."J" Indicates compound was identi f ied out of the method workinglimits and should be considered an estimated value.• * " Indicates surrogate is outside of recovery limits due to matrix e f f e c t .

Environmental JkiffHiiTt tod Enrtfieen, foe.
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Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-1 1.9-2.9 ft

EPA Method:Lab S a m p l e ID:Matrix:T a g Number:
Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: SBS
98-6-1-1SoH
55532
06/01/98

V o l a t i l e s Dilution Factor: 1

Volat i i e s Date Analyzed: 06/05/98Date Extracted: 06/08/98Extractables Date Analyzed: 06/09/98Units: j i g / K g
Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzeneTotal Xyl ene s
MTBE
Total V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CAS
Number
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration
6.6
6.3
11
94

13.000

ReportingLimits
5
5
5
5
5

500
3000

Qualif ier
JUJJ
JJUJ

Surrogate Compound
( S S ) a .a .a-Tri f luoro to luene
( S S ) Ruorobenzene( S S ) o-Terphenyl

%Recovery
449 % *
349 % •
117 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit.
"B" Indica t e s compound was found in the method blank andhas been corrected."J" Indicates compound was id en t i f i ed out of the method workingl imit s and should be considered an estimated value." * " Indica t e s surrogate Is outside of recovery limits due to matrix e f f e c t .

\̂ \alsh
Environmcnul Sdeot t iU tod f"t;~-r. lac.

D 01182



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

| 3008-020; GP-1 1.9-10.0 ft j

ERA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

8 0 2 I B / m o d . 8015/mod. 8100/mod. 8021B Analyst: SBS98-6-1-2Soil
55533
0 6 / 0 1 / 9 8

Vola t i l e s Dilution Factor: 1

V o l a t i l e s Date Analyzed: 06/05/98
Date Extracted: 06/08/98Extractables Date Analyzed: 06/09/98Units: / r g / K g

Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzene
Total Xylenes
MTBE
T o t a l V o l a t i l e HydrocarbonsT o t a l Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
NA
N A

Concentration

48

Reporting
Limits

5
5
5
5
5

500
3000

Quali f i er
UJ
UJ
UJ
UJ

J
UJ

U

Surrogate Compound
( S S ) a,a,a-Trifluorotoluene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
147 %
135 %123 %

Qualifiers: "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was found in the method blank andhas been corrected.
"J" Indicates compound was ident i f i ed out of the method workinglimits and should be considered an estimated value." * " I n d i c a t e s surrogate is outside of recovery limits due to matrix e f f e c t .

*"»wonfl>eaul Socatuts «nd Eocioeen. be.

D01183



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-2

EPA Method:Lab S a m p l e ID:Matrix:T a g Number:Date Sampl ed:

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: SBS
98-6-1-3Son
5553506/01/98

Vola t i l e s Dilution Factor: 1

Vola t i l e* Date Analyzed: 06/05/98Date Extracted: 06/08/98
Extractables Date Analyzed: 06/09/98Units: / / g / K g
Extractables Dilution Factor: 1

Analyta
BenzeneTolueneEthylbenzeneTotal Xylenes
MTBE
Total Volat i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
NA
N A

Concentration ReportingL J m t t s
555
5
5

500
3000

Qual i f i er
U
U
U
U
U
U
U

Surrogate Compound
( S S ) a ,a ,a-Tri f luoro to luene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
91 %
82 %

117 %

Qual i f i er s: "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f ound in the method blank andhas been corrected."J" Indicate s compound was I d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * " Indicates surrogate is outside of recovery limits due to matrix e f f e c t .

Environmcnul Scicmi«t» tad Eof iaeen, lac.

D01184



Petroleum Hydrocarbon s Report Page 1 of 1

3008-020; GP-3

EPA Method:Lab Sampl e ID:Matrix:Tag Number:
Date Sampl ed:

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: SBS
98-6-1-4Soil32954
06/01/98

V o f a t i l e s Dilution Factor: 1

Volati le s Date Analyzed: 06/05/98Date Extracted: 06/08/98Extractables Date Analyzed: 06/09/98Units: / / g / K g
Extractables Dilution Factor: 1

Analyte
BenzeneTolueneEthylbenzene
Total Xyl ene sMTBE
Tota l V o l a t i l e HydrocarbonsTota l Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration Reporting
Limits

5
5
5
5
5

500
3000

Qualifier
U
U
U
U
U
U
U

Surrogate Compound
( S S ) a,a,a-Trifluorotoluene( S S ) Fluorobenzene( S S ) o-Terphenyl

% Recovery
87 %
83 %

126 % J

Quali f i er s: "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was found in the method blank andhas been corrected."J" Indicates compound was ident i f i ed out of the method workingl imits and should be considered an estimated value." * " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

.1a
Bavin ntil Scieotiiti tad Enjinecn, Inc. :t
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Petroleum Hydrocarbon s Report

3008-020; GP-4

EPA Method:Lab S a m p l e ID:
Matrix:T a g Number:
Date Sampled:

8021 B/mod. 8015/mod. 8100/mod. 8021B Analyst: SBS
98-6-1-5 Volat i l e* Date Analyzed: 06/05/98Soil Date Extracted: 06/10/9832957 Extractables Date Analyzed: 0 6 / 1 1 / 9 806/01/98 Units: / r g / K g

V o l a t i l e s Dilution Factor 1 Extractables Dilution Factor: 1

Analyte
Benzene
Toluene
EthylbenzeneTotal Xylene s
MTBETotal V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration Report ingLimits
5
55
5.
5

500
3000

Qualif ier
U
U
U
U
U
U
U

I

I
I

I
i
3
1
]
!

Surrogate Compound
{ S S ) a,a,a-Trifiuorotoluene( S S ) Ruorobenzene( S S ) o-Terpheny!

%Recovery
90 %
83 %103 %

Qualif iers: "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B* Indicates compound was found in the method blank andhas been corrected.
"J" Indicates compound was ident i f i ed out of the method workingl imits and should be considered an estimated value.• * " Indicate s surrogate ts outside of recovery limits due to matrix e f f e c t .

Eavir toil Sciential tad Eagtoeen, Inc.

D01186



Environmental Scientists and Engineers, Inc.
O R G A N I C C A S E N A R R A T I V E

Project Name: I-70/Brighton BoulevardProject Number: 3008-020WALSH ID: 98-6-1

Five(15) soil samples were received June 1,1998 by the WALSH Laboratory. Thesamples required analysis for BTEX, MTBE, TVH, TEH, 8260, and 8270. Thesamples were collected in the f i e l d on June 1, 1998 and preserved with ice. Thesamples were analyzed within holding times by the WALSH Laboratory.
All organic reports have been assembled and checked for completeness. All associatedquality control and quality assurance criteria have been reviewed and verified. TheBTEX and TVH internal standard responses for GP-1 1.9-2.9 ft and GP-1 1.9-10.0 ftare low and out of the working range of the methods. The samples were re-run toveri fy the low responses. The low responses are probable indications of a matrixe f f e c t . As a result, all associated results are quali f i ed with a "J" to indicate thatconcentrations are estimated values.
Furthermore, the BTEX and TVH surrogates for GP-1 1.9-2.9 ft are high and out ofthe working range for the methods on the initial run and the re-run. Again, this is aprobable indication of a matrix e f f e c t , and surrogates are qual i f i ed accordingly.
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V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; MW-2 C O M P
41
-fl
41
-I
41

n
i
1

Clien t S a m p l e I D
S a m p l e Tag No.: 66599Lab S a m p l e ID: S-98-5-10-6

Matrix: Soil
Data Rlename: VOAA0986.D

MUS-2 - EPA Method: 8260
Date S a m p l e d : 0 5 / 1 1 / 9 8

Date Analyzed: 0 5 / 1 8 / 9 8
Analyst: RSWUnits: / / g / K gDilut ion Factor: 1

A n a l y t e
Dich lorod i f luoromethaneChloromethane «;...• : v^,^^-\-<^..:.
Vinyl Chloride
Bromome'thahe.. ;a^^ ;?lP^li :fli:H v^-Chloroe thane
Trichloro f luoromethahe t$* y? i> : ? v • :

1 , 1 -Dichloroethene
Methyl ene Chlor id e ^>:M-trans-1 ,2-Dichloroethene
1 ,1 -Dichloroetharie ; : - '•'.,< :cis-1 ,2-Dichloroethene
2,2-Dichloropropane < &
Bromochloromethane
C h l o r o f o r m • •. /^i^l^^ •:•'• >5: '-. -i •'••' ••'
1,1,1 -Trichloroethane
1.1-Dichloropropene : - ; ' : . : :
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane :Benzene
T r i c h l o r o e t h e n e . .
1 ,2-Dichloropropane
Dibromomethane :V ; r
Bromodichloromethanetrans-1 ,3-Dichloropropene ?" ;? <:
T o l u e n e
cis-1 ,3-Dichloropropene ;i;?-^1 ,1 ,2-Trichloroethane
1.2-Dibromoethane :
1 ,3-Dichloropropane
Tetrachloroethene
DibromochloromethaneChlorobenzene :

::;.::
1.1,1 ,2-TetrachloroethaneEthylbenzene • ; ; , ; ,
m & p - X y l e n e s

CASN u m b e r
75-71-8
74-87-3 r?« \:>'^%^.
75-01-4
74-97?:5̂  l l f t l i H f ^ l i s
75-00-3
75-68-4-; fll^lS:!?"*::
75-35-4
75-09-2.: '$$fFyW?.."-
156-60-5
75-34-3 • . A V : V . - . . - K • : . • • • :
156-59-2694-20^7 .̂?%=? -:!* - C ' i : . .
74-97-5
67-66-3;:;: I S v - K ; : V - v ;
71-55-6
0 63-OO-6 : •••:• .;*«*>••: ••'•::•• -• '•• ' -• '
56-23-5
107-06-2 .>.A, •;-:{-. ; : ' - : ' ?
71-43-2
79-01-6 ;^.--:-V:v-,- ::;•::-:
78-87-5
74-95-3 ' • 3 S i £ & r < v * Y - > r . ^ ,
75-27-4
1 0061-02-^K^- ^̂
108-88-310061-01sSll::,:.r;:'-v:-^: ; /:;
79-00-5106-93-4 :
142-28-9
127-18-4
124-48-1108-90-7/:, '«:V-.-- : ' ; . . • =
630-20-61 00-41-4 «;•,•• ',^-;. :;:-•:-;:•

Concentration
..-- ' ; :.;•; ' ' ? . - • - • . . -_

l?il:;;;>:;:'-is>lP:.§
; f t ; : ; * ; ; V ' • . ' : ; ' ^ - : . : ' . * : *

. " • • ' : * • ' • ' • : . ' ' •

; ' , • : : • • - • [ ' - . : : : • •

•::;..i;..:- . ' : / ' ! - v j ; - p " •

: V ; : : : - ' : : ' , ' V:^"--

V : v ™ ; : ' : ; ' . : ' : ' & & £ . . : . •
•;-.:* :t:--:. •-•..::^*;S; ;••;.' -

; . ' • - : • : • • • , : : • ' • : • ' • : ' : - : .

Quantitation
Umits

10^-.-•s . .^a; : ^.- ' i^5
;^>?^:l;|O^;?P^:-:fe

. 10
I 4 - - • f : : ; ' ^ O ^ ; > ^ ' ; : ¥

5:C ;•- :;.--& >-v:" •-5
.:.: . :::5^:-- :- : .

5-..v •:-^5v:/-v:i-,:.;5
: ' : " " : " - : , : ^ 5 : r ' - : - : : : - - ' - : : : -

5
-?->,,::;-; 5,:..::: v-::;;5

.,--••5...
5

- ' - i 5 ^ - - -
5-.:•:' ••••%W;:.:.'.?- -.
5

' * • :^Z5:'^K^^
5

^ ^ ' • ^ ^ B B ; : ^ ? ? : : ' : ' : ' - - - 1 -
5

' - , . ,-5x- • • • - .
5

•,5 • -.• :
5,:<•••: ̂ 5^: • : ,,
5;::-::>.:- .:*&.'::?::V.: *V -..
5

Qual i f i e r
U

: : . - - - Y - = . . U - s r ; ' .
U

! ; ' : S - ? I » U : ^ | | ?
U

^4?U^
U
U
U.., .,y.:,,.-U;..-. HU ^-.
U

: , ' ? » U -••:.>
U: ^ / J - U : • : : : • • :
U
U
U

•' -4.-U .-':
U

• • - • " • : ' U > y > :
U

• » : ^ U ' ^ ' .
U;;---.u : ;:>:-u
U
U

' . . : ^ U .
U•o---;;u . .-•:
U

•" .,;U :
U

Environmental Scientists and Engineers, Inc.
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V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; M W - 2 C O M P I Lab S a m p l e ID: S-98-5-10-6V——— —!lC l i e n t S a m p l e I D / / / t / - 2 « > T ? / - / ^ / « «
o - X y l e n e ! 106-42-3
Styrene
Bromoform
I s o p r o p y l b e n z e n e : ' ;

1 ,1 ,2,2-Tetrachloroethane
Bromobenzene '•$*•- : i
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene •

100-42-5
75-25-298-82-8 . -:iH: ..;;•
79-34-5
108-86-t "•••••• •
96-18-4
103-65-1: :/;

2-Chloro to luene 1 95-49-81 , 3, 5-Trimethylbenzene
4-Chlorotoluenet-Butylbenzene ^\--'-:w:^\:^': ' •
1 ,2,4-Trimethylbenzene
s-Butylbenzene • : > ; / ' ; ;
1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e
1 ,4-Dichlorobenzene
n-Butylbenzene
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
H e x a c h f orobutadiene ;•
N a p h t h a l e n e
1 ,2,3-TrichIorobenzene

108-67-8 > . . I j
106-43-4oof\tft:--'':-:f ••'••• v>". • :•.••« J O - U V * v : : - V v ' .:••.• .-:fV ••."•••
95-63-6135-98-8 .: :^wv; -v
541-73-1
99-87-r: • • , • • • - : .:;-
106-46-7
104-51-8
95-50-1
96-12-8
120-82-1
87-68-3
91-20-3
87-61-6

• :.>: ."•;.'-•': •-• '.'$::. ~:

-.:' .'.'•'•-.-: -..••-.

>'''.'• '."' ' • ".v:.:
:. . . - . > . . - : " ....... .

^•.̂ ".-•• .̂:ĵ 3
: : . ' • < ' . : . y : ' : ' ^ > : . ^

- - ' • - : ' ' ' • • • ' - :

- . . -

5:---• •>-^m:-- .
5m: •-. •>5?t.;;:: •->.•
5TO. ^sr&vu-v
5

:,-: . :5 , , ; • , . . . .
5

.,•;: . " . . i S * : - ; :•
5m^'^f&MW- ••:•:5m^^&im-- s
5

, ; : ; ' , .:5-V:,--.-
5,v V , , _ ? S:.:,., • •
5

-:-v . ' • 5 • ; : . : • • • • •
5-.--•, -sv-.-^.v.

10
•:'^ • .•&&•;:.•:

U
..-.U •.;-

U
vA^U -:i f .

U• . / ' ; : . - , u : ^
U•.:••. ^u ••=.'".u

V •.«•:
U

^ • ' f i U . - ^ f
U

l ^ U ' - ; l :
U

' , : > ^ U ' ' ^
U

•J^U ' - : fu
• -U ?;

U
• - ' : : U :..\uu

Surroga t e Compound l%Rec | Recovery Umits (%)
(SS) D i b r o m o f l u o r o m e t h a n e j 109 %
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

9 3 % . . - . '
79 %

80 — 120
• . • • . • . : - . . • / . . : , , ; , , • . ' 8 1 — 1 1 7

74 — 121
Quali f i er s:

"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl i m i t s and should be considered an estimated value.
"0" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not wi th in method l i m i t s due to matrix e f f e c t .

N o t e : Method d e t e c t i on l i m i t s are a p p r o x i m a t e l y 1/5 o f r e p o r t i n g l imi t s .

Environmental Sci en t i s t s and Engineers, Inc.



V o l a t i l e Organic C o m p o u n d s Report page 3 of 3
I 3008-020; MW-2 C O M P

Cli en t S a m p l e ID MM- 2 - 7 W - / f fi.ce,
S a m p l e Tag N o . : 66599 EPA Method: 8260

Lab S a m p l e ID: S-98-5-10-6 Date Analyzed: 0 5 / 1 8 / 9 8
Matrix: Soil Analyst: RSW

Data Fil ename: VOAA0986.D Unit s: / / g / K g
Tentat ive ly I d e n t i f i e d Compound_________________Concentration____________Qualifier

No Tenta t iv e ly I d e n t i f i e d Compounds were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t en ta t iv e ly i d e n t i f i e d by its mass spectrum.
All t en ta t iv e ly i d e n t i f i e d compounds are est imated values.

Environmental Scientis t s and Engineers, Inc.
/-'^ • .——

D 01191



V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; MW-4 5-36.5' —— BClient S a m p l e I D
S a m p l e Tag No.: 66604

Lab S a m p l e ID: S-98-5-11-3
Matrix: SoilData Rlename: VOAA0987.D

-1/- 7~M - 22 ERA Method: 8260
Date S a m p l e d : 0 5 / 1 2 / 9 8

Date Analyzed: 0 5 / 1 8 / 9 8A n a l y s t : RSWUnits: pg/Kg
Dilut ion Factor: 1

CAS
Analyte (Number
Dichlorodi f luoromethaneChloromethane ;• : j
Vinyl Chlor ide
Bromomethane •• i v ^ ' ^ " . ::ChloroethaneTrichloro f luorometharie v
1 , 1 -Dichloroethene
Methylene Chloride ':trans-1 ,2-Dichloroethene
1 , 1 -Dichloroethane

75-71-8
74-87-3::: "&;<-.•
75-01-474-97-B.mm^ • • ' . ' • ' : • : ; • * , • .
75-00-3
75-63-4: . ' 5 * ^ ' , :-•;-:.> : .
75-35-4
75-09-2-
156-60-5
75-34-3

cis-1 ,2-Dichloroethene 1 1 56-59-22,2-Dichbropropane ;;
Bromochloromethane

Chloro f orm : V;^
1,1,1 -Trichloroethane
1 , 1 -Dichloropropene
Carbon Tetrach lor id e
1 ,2-Dichloroethane

594-20-7;
74-97-5
67-66-3---^X. . ' -
71-55-6563-58-6 vv
56-23-5
107-06-2

Benzene j 71 -43-2
Trichioroethene F79-01-6
1 ,2-Dich loropropane 178-87-5Dibromomethane . •
Bromodichloromethanetrans-1,3-Dichloropropene :
T o l u e n e
cis-1 ,3-Dichloropropene
1 , 1 ,2-Trichforoethane1 ,2-Dibromoethane

74-95-3
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4

1 ,3-Dichloropropane j 1 42-28-9
Tetrach l oro e th eh e
DibromochloromethaneChlorobenzene . :
1 ,1 ,1 ,2-Tetrachloroethane
Ethylbenzene
m & p - X y l e n e s

127-18-4
1 24-48-1
108-90-7
630-20-6
100-41-4

Concentration

^i j& ik *: '*-T x .
'•}[''''*••?'•'. :. '•' -: ''.

.... ' ':•' ':• ' '- ' '

• '"'••:•''••••,•.; ' " -. • '

. : •• . . . •

. . . • - ' ' . . , . . ' . ,

QuantltationUmits
10
10
5ima;Gt05:-V:-: ~;

10^•-••;Wr .v!. v
5

' V ' ' . • ' . . : - ' . & " : '
5y;j, ,::5%. • ' .
5

:v>.:-.,;5:::x- .>:.
5

£.;:-: V . . V 5 V • '5
S ~ V , v ' 5 ' - - • • • • •

5
•-.;-. 5;

5
5
5;•• .,.. •;•:#& •.. .
5

-•:.:;•: - H 5 - , V -'
5

•̂-••." . i V B - : v - : • '
5

.5 : ..
5

'-.•• • 5
5... .. v:s-"...
5

r . : ' . ; • - . • • 6 - - - 0 -
5

Qualif ier
U" u -v:ummv^u

0 - :¥.:v.. • '••-• •:
U

.-..U" ";.<
U• - . v . - . - u ' • • ' , « 'u

. : : M U :--

U
: : . > . ' ; . U -•;;

U
• • • - ; i l • ' ^

U
Uuu .--/-.u

:- .-* . .U-^
U

=;x ;.-U .-^
U• • • • / . u - • ,uuuuuuuuu

r

Environmental Scientists and Engineers. Inc.

D 01192



V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; MW-4 L a b S a m p l e I D : S-98-5-11-3
Client S a m p l e I D

o-XyleneStyrene ; • • .
Bromoform
I s o p r o p y l b e n z e n e ;
1 ,1 ,2,2-TetrachloroethaneBromobenzene > v??: - :1 ,2 ,3-Tri ch l oropropanen-Propylbenzene ~k-. •':":•-<'•..
2-Chloroto luene
1,3,5-Trimethylbenzene •
4-Chlorotoluenet-Butylbenzene ; ?t:.?-; Pl^': & : . : •: ;•
1 ,2,4-Trimethylbenzene
s -Butytb enzene^ ':^ : : : : ' : >^ ' - •
1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e ;;;: • : :: .
1 ,4-Dichlorobenzene
n-Butylbenzene ;:,.-
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chforopropane
1 ,2,4-Trichlorobenzene
H e x a c h f o r o b u t a d i e n e ;i ^ ?
N a p h t h a l e n e1 ,2,3-Trichlorobenzene

106-42-3
100-42-5 V :
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8 -
106-43-4
98-06-&:---?.- %;S|:' - ' -'w.:

:i
95-63-6
:l35-98-8;XC;^;::V: ~m
541-73-1
99-87-6... : . - ' . - . ? : • - . • • . • • ' - ; .
106-46-7
104-51-8
95-50-1
96-12-8 v
120-82-1
87-68-3.- }^- ̂
91-20-3
87-61-6 :

' . . . . V '•;-,.

•'-:• .•- ::-̂ --

:^:^--::?--:;x^^-;v::::5;-

•• : ;' :; :
VV-. ' :•-:,":';::;;•

. : " . I - • • • • • • ; / : : . ' V '

: ' ' • • ' . ' • ' ' ; ' : : : ' ' • • ' • •

'••'.-• " -: v

5
: - - S - . V . P - K X5; - . - - ' • • • • ' 6 - - - - i : : ? . - : . • . :

5- : r - 6 / - ^ - ^ r
5

•V : ' - 5 -•••- , ; -
5

: • 5 : • • • . • •
5

*-: -i^s^&^K^^
5

;• . . - . • "p ' :•:••--•:-.•,-• :-•-.- . '••....-•:.- .: . ••••5.:. ...v̂ : :;•-.. :.';>
5

; ' • • • . - : - : 5 . : ^ > / . ^
5

: '..: •.•*.•••*..-.-•••••:•
5v - , '&.,.^*:?,
5

•: -:- ..5 :: '.-*& ->•;
10

- . . • • ' • • : 5 . - :T,-:---

u
U
U
U
U
U
U
U
U
U
U

:,:-,';:yU .--...
U

O v / ^ U .::!
U

:, ,-̂ y ..,.
U
U -r
U
U
U:•-::•• u v'--';uu

Surroga t e Compound !%Rec
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) Toluene-d8
( S S ) p-Bromof luorobenzene

105 %
94 %
90 %

Recovery
80
81
74

Limit s (%)
— 120
— 117
-- 121

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f ound in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working

l imi t s and should be considered an estimated value.
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not within method l i m i t s due to matrix e f f e c t .

Note: M e t h o d de t e c t i on l imi t s are a p p r o x i m a t e l y 1/5 o f r epor t ing l imi t s .

Environmental Scientist s ind Engineers, Inc.

D01193



V o l a t i l e Organic C o m p o u n d s Report Page 3 of 3

I 3008-020; MW-4 5-36.5'
C l i e n t S a m p l e I D

S a m p l e Tag No.: 66604Lab S a m p l e ID: S-98-5-11-3
Matrix: SoilData Filename: VOAA0987.D

/ V / 1 / - V * 7 W - 2 2
EPA Method: 8260.

Date Analyzed: 05/18/98
Analyst: RSW

Units: / / g / K g
Tenta t iv e ly I d e n t i f i e d Compound Concentration Qual i f i e r

No Tenta t iv e ly I d e n t i f i e d Compounds were f ound .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.

All t e n t a t i v e l y i d e n t i f i e d c ompounds are estimated values.

Environmental Scientiiti and Engineers. Inc.
01194
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S e m i v o l a t i l e s Repor t Page 1 of 3

I 3008-020; M W - 2 C o m p o s i t e
Client S a m p l e I D

S a m p l e T a g N o : 66608
Lab S a m p l e ID: S-98-5-10-6

Matrix: S o i l
Date Extracted: 5 / 2 1 / 9 8
Data Rlename: BNAB1096.D

Date A n a l y z e d
Analys t

Dilu t i on F a c t o r
EPA M e t h o d :

Units

: 0 5 / 2 2 / 9 8
DPD.RSW
1
8270/ / g / K g

A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
B i s ( 2 - c h l o r o e t h y l ) e t h e r2-Chlorophenol
1 ,3-DichIorobenzene
1 ,4-Dichiorobenzene
Benzyl Alcohol
1 ,2-Dichtorobenzene
2 - M e t h y l p h e n o !
Bis(2-chloro i sopropyl)e ther
4 - M e t h y l p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
Hexachloroe thane
N i t r o b e n z e n e
I s o p h o r o n e
2-Nitrophenol
2 , 4 - D i m e t h y I p h e n o l
Bis(2-ch loroe thoxy)methane
Benzoic Acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
N a p h t h a l e n e
4-Chloroani t ine
H exachlorobutadiene
4-Chloro-3-methylphenol
2-Methy inaph tha l ene
H e x a c h l o r o c y c l o p e n t a d i e n e
2,4,6-Trichloropheno!
2 ,4 ,5-Trich loropheno l
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i I i n e
Dimethyl P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2,4-Dinitrophenol
4 - N i t r o p h e n o l

CAS Quantitation
N u m b e r i Concentration Limits
62-75-9 660
108-95-2
111-44-4
95-57-8
541-73-1

I I 06-46-7
100-51-6
95-50-1
95-48-7
108-60-1

330
330

i . 330
« 330
! 330
i 660
! 330

330
330

106-44-5 ; 330
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

330
330

i 330
330
330

105-67-9 ! 330
111-91-1 330
65-85-0 ; 1,650
120-83-2 330
120-82-1 | 330
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

: 330

: Q u a l i f i e r
U

! U
i U

U
! U

U
U
U; u
Uuuuuuuuuuuuu

660 ! U
I . 3 3 0
! 660
j 330
i 330

330
95-95-4 330
91-58-7 ! 330
88-74-4 i 1,650
131-11-3 330
208-96-8 i • 330
99-09-2 1,650 i
83-32-9 : 330
51-28-5 1,650
100-02-7 1,650

uuuuuuuuuuuuuu

Environmental Scienti s t s and Engineers. Inc. D 01196



S e m i v o l a t i l e s Report Page 2 of 3

J 3008-020; MW-2 Compo s i t e
Client S a m p f e

Oibenzofuran
2,4-Dinitrotoluene
2.6-Dinitrotoluene
Oie thy lph tha la t e
4-Chlorophenyl phenyl ether
Fluorene4-Nitroanil ine
4,6-Dinitro-2-methylphenol
N - N i t r o s o d i p h e n y l a m i n e
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
B u t y l b e n z y l p h t h a l a t e
Benzo(a)anthracene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
Bis(2-e thy thexy l)ph tha la t e
Di-n-octylphthalate
B e n z o f b l f l u o r a n t h e n e
3enzo(k)f luoran thene

Benzo(a)pyrene
f n d e n o ( 1 , 2 , 3 - c d ) p y r e n e
Dibenz(a,h)anthraceneBenzo(g,h, i)perylene

I D :
1 32-64-9
606-20-2
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

I87-86-5
85-01-8

i 120-1 2-7
86-74-8
84-74-2
206-44-0
129-00-0
85-68-7
56-55-2
218-01-9
91-94-1
117-81-7
117-84-0
205-99-2
207-8-9
50-32-8
193-39-5
53-70-3
191-24-2

Lab S a m p l e ID: S-98-5-10-6• T « - / ' U < *
330

! 330
500 330

1 330
330
330
660

1,650
330
330
330

j 1,650
! 330
f 330

660
330
330
330
330
330
330

1,650
330
330
330

. 330
330660 :
660; 660 j

U
U
U
U
U
U
U
U
U
Uu
U
U
U
U
U
U
U
Uuuuuuuuuuu

Surrogate Compound %Rec Limits (%)
(SS) 2-Fluorophenol | 75 %
(SS) Phenol-dS 85 %

25 — 121
24 — 113

(SS) Nitrobenzene-d5 72 % < 23. — 120
(SS) 2-Fluorobiphenyl i 85 % 30 — 115
(SS) 2,4,6-TribromophenoI 88 % . 19 — 122
(SS) Terphenyl-d14 : 62 % 18 — 137

Qualifiers: "U" I n d i c a t e s compound was searched for and not detected.
"6" Indica t e s compound was f ound in the method blank.
"J* I n d i c a t e s compound was id en t i f i ed out of the method working
limits and should be considered an estimated value.
"•" I n d i c a t e s surrogates low due to matrix e f f e c t .

Note: Method detection limits are approx imat e ly 1/5 of reporting limits.

L'
H

I f
I
I fr
r

Environmental Scienti s t s and Engineers. Inc. D01197
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S e m i v o l a t i l e s Report Page 3 of 3

3008-020; MW-2 C o m p o s i t e— — — — i *Cli en t S a m p l e I D
S a m p l e T a g N o : 66608

Lab S a m p l e ID: S-98-5-10-6
Matrix: Soil

Data F i l e n a m e : B N A B 1 0 9 6 . D

Date A n a l y z e d : 0 5 / 2 2 / 9 8
A n a l y s t : D P D , R S W

Dilution Factor: 1
M e t h o d : 8270

Units: / / g / K g
T e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i e r
No T e n t a t i v e l y i d e n t i f i e d Compounds were Found.

Q u a l i f i e r :
"T" I n d i c a t e s compound was t en ta t ive ly i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d compounds are e s t imated values.

Environmental Scientists and Engineers. Inc.
D01198



S e m i v o l a t i l e s Report Page 1 of 3

f 3008-020; M W - 1 C o m p o s i t e
C l i e n t S a m p l e 10

S a m p l e T a g N o : 66596
Lab S a m p l e ID: S-98-5-10-3

Matrix: S o i l
Date Extracted: 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 0 9 5 . D

Th-20

Date Analyzed:
Analyst:

Dilution Factor:
EPA Method:

Units:

05 /22/98
DPD,RSW
1
8270

/ / g / K g
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
Bis(2-chloroe thyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 ,2-DichIorobenzene
2 - M e t h y l p h e n o l
Bis(2-chloroi sopropyl) ether
4-MethylphenoI
N - n i t r o s o d i - n - p r o p y l a m i n eH e x a c h l o r o e t h a n e
N i t r o b e n z e n e
I s o p h o r o n e
2-Nitropheno l
2.4-Dimethylphenol
Bis(2-chloroethoxy)methane
Benzole Acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
N a p h t h a l e n e ,
4-Chloroanil ine
Hexachlorobutadiene
4-Chloro-3-methyfphenol2-Methylnaph tha l ene
H e x a c h l o r o c y c l o p e n t a d i e n e
2,4 ,6-Trich loropheno l
2 ,4 .5-Trich loropheno l
2-Chloronaph tha l ene
2-Nitroan i l in e
Dimethyl Phthalate
A c c n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2,4-Dinitrophenol
4 - N i t r o p h e n o l

CAS .
Number
62-75-9
108-95-2111-44-4
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
65-85-0
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09^2
83-32-9
51-28-5
100-02-7

Quantitation
: Concentration ' Limits

; 660
! 330
I 330
| 330

330
330
660
330

| 330
330
330; 330
330
330
330

| 330
330
330

; 1.650
i 330.

330
330
660
330
660
330

! 330
330
330
330

1.650
330
330

1,650
330

1.650
1,650

Q u a l i f i e r
U
U
Ui u: U
U
Uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Environmental Scientist tad Engineers. Inc.
D01199
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1
1nuai

3008-020; M W - 1 C o m p o s i t e | . Lab S a m p l e ID: S-98-5-10-3
Client S a m p l e ID: sr*-2of.t*

Dibenzo furan
2.4-Dinitrototuene
2,6-Dini t ro t oIuene
O i e t h y l p h t h a l a t e
4-Chlorophenyl phenyl ether
F l u o r e n e
4-NitroaniIine
4,6-Dinitro-2-methyfphenoI
N - N i t r o s o d i p h e n y l a m i n e
4-Bromophenyl-phenyl e th er
H e x a c h l o r o b e n z e n ePentach l oropheno!
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Ruoranthene
Pyrene
B u t y l b e n z y l p h t h a l a t e
Benzo(a)anthracene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
Bis(2-e thy lhexy l)ph tha!a t e
Di-n-oc tylphthata t e
B e n z o ( b ) f l u o r a n t h e n e
B e n z o ( k ) f l u o r a n t h e n e
Benzo(a)pyrene
I n d e n o d ,2.3-cd)pyrene
Oibenz(a,h)anthraceneB e n z o ( g , h , i ) p e r y l e n e

132-64-9
606-20-2
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

j 87-86-5
85-01-8

1120-12-7
86-74-8

i 84-74-2
206-44-0

1129-00-0
85-68-7

1 56-55-2
218-01-9

i 91 -94-1
117-81-7

; 117-84-0
205-99-2
207-8-9
50-32-8

: 193-39-5
53-70-3

•191-24-2

330
330
330

: 330
330

: 330
660

1,650
330
330
330

; 1,650
i 330
! 330

660
330
330
330
330
330
330

1,650
330
330
330
330
330
660
660
660

U
U
U
U
U1 U
U
U
U
U
U

! U
U! u
Uuu; uuuu1 uu

; U
U

; UU
: U

U
U

Quali f i er s: "U" Indi ca t e s compound was searched for and not d e t e c t e d .
"B" _ I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was I d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
"** I n d i c a t e s surrogates low due to matrix e f f e c t .

Note: Method detection l imit s are a p p r o x i m a t e l y 1/5 of report ing limits.

Surrogat e Compound
( S S ) 2 - F l u o r o p h e n o l
( S S ) Phenol-d5
( S S ) Nitrobenzene-d5
( S S ) 2-Fluorobiphenyl
( S S ) 2.4,6-Tribromophenol
( S S ) T e r p h e n y l - d 1 4

%Rec
' 69% i
1 78% |

72%
i 81 % !

83 %
55 % .

Limits (<
25 —
24 —
23 —
30 —
19 -~
18 -~

121
113
120
115
122
137

Environmental Scientist s and Engineer!. Inc. D 01200
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I 3008-020; M W - 1 C o m p o s i t e ]
Cli en t S a m p l e I D

S a m p l e T a g N o : 66596
L a b S a m p l e I D : S-98-5-10-3

Matrix: Soi l
Data Rename: B N A B 1 0 9 5 . D

Date A n a l y z e d : 0 5 / 2 2 / 9 8
A n a l y s t : DPD.RSW

D i l u t i o n F a c t o r : 1
M e t h o d : 8270

_____Units: / / g / K g
T e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i e r
S u l f u r , M o l e c u l a r ( S 8 ) 1900

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t en ta t iv e ly i d e n t i f i e d compounds are e s t imated values.

Environmental Scientists and Engineers. lac. D 01201



S e m i v o l a t i l e s Report Page 1 of 3

|3008-020; MW-3 C o m p o s i t e
C l i e n t S a m p l e 10

S a m p l e Tag No: 66614
Lab S a m p l e 10: S-98-5-10-9

Matrix: Soi l
Date Extracted: 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 0 9 7 . D

Date Analyzed
A n a l y s t :

Dilu t ion F a c t o r :
EPA Method:

Uni t s :

: 0 5 / 2 2 / 9 8
DPD.RSW
1
8270ttgtKg

A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2-ChJoropheno!
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol1 ,2-Dichlorobenzene
2 - M e t h y l p h e n o l
Bis(2-chloroi sopropyt)ether
4 - M e t h y l p h e n o l
N-ni tro s od i -n-propy lamine
Hexachloroe thane
Nitrob enz ene
I s o p h o r o n e
2 - N i t r o p h e n o l
2 ,4-Dimethylpheno l
8i s(2-chloroe thoxy)methane
Benzoic Acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
N a p h t h a l e n e
4-Chloroaniline
H e x a c h l o r o b u t a d i e n e
4-Chloro-3-methytphenol
2-Methylnaphthalene
H e x a c h l o r o c y c l o p e n t a d i e n e2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
Dimethyl Phthalate
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
Acenaphthene
2,4-Dinitrophenol
4 - N i t r o p h e n o l

CAS .Number
62-75-9
108-95-2
111-44-4

; 95-57-8
541-73-1r1 06-46-7
100-51-6
95-50-1
95-48-7

,108-60-1
106-44-5
621-64-7
67-72-1

• 98-95-3
78-59-1

: 88-75-5
105-67-9
111-91-1
65-85-0
1 20-83-2
120-82-1
91-20-3
106-47-8
87-68-3

Quantitation
Concentration Limits

660
! 330

330
; 330

330.
: 330

660
330
330
330
330
330
330
330
330
330
330
330

1,650
330
330
330
660
330

59-50-7 , 660
191-57-6
77-47-4
88-06-2 '
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
100-02-7

I 330
330
330
330
330

1,650
330
330

1,650
330

1,650
1,650

Qual i f i e r
U
U
U! U
UI u
U: uu

; Uuuu! Uu
! Uuuuuu
: Uui UuI uu
: Uu.uuuu
: U

U
Uu

]
Environmental Scientists and Engineers. Inc. D 01202
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3008-020; MW-3 C o m p o s i t e | Lab S a m p l e ID: S-98-5-10-9
' rn»nt camn.c .rv **'TH-V\llUtClient S a m p l e I D :

O i b e n z o f u r a n
2,4-Dinitrotoluene
2,6-Dinitrotoluene
O i e t h y l p h t h a l a t e
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N - N i t r o s o d i p h e n y l a m i n e
4-Bromophenyl-phenyle ther
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
F l u o r a n t h e n e
PyreneButylbe n z y l p h t h a late
Benzo (a) anthra cene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y f h e x y l ) p h t h a l a t e
Di-n-octylphthalate
B e n z o ( b ) f l u o r a n t h e n e
B e n z o ( k ) f l u o r a n t h e n e
Benzo(a)pyrene
I n d e n o d ,2,3-cdlpyrene
Dibenz(a,h)anthraceneB e n z o f g ,h, i) perylene

132-64-9
606-20-2 i
121-14-2
84-66-2 i
7005-72-3 .

.86-73-7 1
100-01-6
534-52-1 !
86-30-6
101-55-3 i
118-74-1 :

1 87-86-5
85-01-8

1120-12-7
86-74-8 j
84-74-2 |
206-44-0
129-00-0 I
85-68-7
56-55-2 |
218-01-9 :

•91-94-1 . |
117-81-7 j
117-84-0
205-99-2
207-8-9 |
50-32-8 :
193-39-5 j
53-70-3 ;
191-24-2

330
330
330
33O

: 330
33O
660

1,650
330
330

i 330
1,650
330
330

! 660
! 330

330
330
330
330

i 330
i 1,650

330
330

! 330
: 330

330
; 660

660
i 660

Uu
U

! U
UI uu

i Uuuuuuuuuuuuuuuuuuuuuuu
Surrogat e Compound
( S S ) 2-Fluorophenol
( S S ) Phenol-d5
( S S ) Nitrobenzene-d5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2,4,6-Tribromophenol
( S S ) T e r p h e n y l - d 1 4

%Rec Limit s (%)
57 % i 25 —
74 % 1 24 —
53 % 23 —
76 % i 30 —
82 % 19 —
74 % i 18 —

121
113
120
115
122
137

Qual i f i e r s : "U" I n d i c a t e s compound was searched for and not de t e c t ed ."B" I n d i c a t e s compound was f o u n d in the method blank.
•J" I n d i c a t e s compound was id en t i f i ed out of the method working
limits and should be considered an estimated value.
"*" I n d i c a t e s s u r r o g a t e s ' l o w due to matrix e f f e c t .

Note: Method detect ion l imit s are approx imate ly 1/5 of reporting l imits .

Environmental Scientists »nd Engineer*. Inc. D 01203
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J
1

3008-020; MW-3 C o m p o s i t e:=̂= —aClient S a m p l e I D
S a m p l e T a g N o : 66614

Lab S a m p l e 10: S-98-5-10-9
Matrix: Soi l

Data Rlename: BNAB1097.0

Date Analyzed: 0 5 / 2 2 / 9 8
A n a l y s t : DPD.RSWDilu t i on F a c t o r : 1
Method: 8270

Units: / / g / K g
___________QualifierT e n t a t i v e l y l o e n u t j c a compound Concentration

I
I
I
I

No T e n t a t i v e l y I d e n t i f i e d Compounds were Found.

II
H Q u a l i f i e r :

"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t entat ively i d e n t i f i e d compounds are estimated values.

]

1
Environmental Scientists and Engineers. Inc.

D 01204
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I 3008-020; MW-4 C o m p o s i t e
C l i e n t S a m p l e I D • T M - 2 2

S a m p l e T a g N o : 66604
Lab S a m p l e ID: S-98-5-11-3

Matrix: S o i lDate Extracted: 5 / 2 1 / 9 8
Data F i l e n a m e : BNAB1098.D

Date A n a l y z e d :
Analys t:

Dilution F a c t o r :
EPA M e t h o d :

Uni t s :

0 5 / 2 2 / 9 8
DPD.RSW
1
8270/ j g / K g

A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
Bis ( 2-chloroethy!)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl A l c o h o l1 ,2-Dichlorobenzene
2 - M e t h y l p h e n o l
B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y l p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
Nitrob enz ene
I s o p h o r o n e
2-Nitrophenol
2 ,4-Dime thy lpheno l
Bis(2-ch loroe thoxy)methane
Benzoic Acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
N a p h t h a l e n e
4-Chloroani l ine
Hexachlorobu tadi ene
4-Chloro-3-methylphenol
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2.4 .6-Trichlorophenol
2.4,5-Trichlorophenol
Z ^ h l o r o n a p h t h a l e n e
Z ^ J i t r o a n i l i n eg fne thy l Phtha la t e
*cenaphthylene
i N l t r o a n i l i n e
j^c enaphthene
^UinitrODhennl

l^Uuropnenol

CAS j Quantitation
N u m b e r -Concentrat ion Limit s
62-75-9 ; 660

i 108-95-2
111-44-4

I95-57-8
541-73-1

i 106-46-7
100-51-6
95-50-1

i 330
330
330
330
330; 660
330

95-48-7 j 330
108-60-1 330
106-44-5 • 330

: 621 -64-7
67-72-1

i 98-95-3
78-59-1

! 88-75-5

i 330
! 330

Q u a l i f i e r
U

! U
: U1 u; u1 uu! uuuuuu

330 | U
330

! 330
105-67-9 330
111-91-1 ; 330
65-85-0 I ; 1,650
120-83-2 330
120-82-1 i j 330

191-20-3
106-47-8

j 87-68-3
59-50-7

' 91-57-6

330
I 660

330
660

I 330
77-47-4 ! ! 330
88-06-2 . 330
95-95-4 : 330

uuuuuuuuuuuuuuu
91-58-7 : 330 i U
88-74-4 • 1.650

:131-11-3 U i 330
208-96-8 ! : 330
99-09-2 ; 1.650
83-32-9 : : 330
51-28-5 1.650
100-02-7 . 1.650

uuuuuuu=====1

nifcB and Engineer,. Inc.

D 01205



S e m i v o l a t i l e s Report
3008-020; MW-4 C o m p o s i t e | f c T M . x i Lab sample ID.- 5-98-5-11.3

C l i e n t S a m p l e 10:
D i b e n z o f u r a n
2.4-Dinitrotoluene
2.6-Ointtroto luene
O i e t h y l p h t h a l a t e
4-Chlorophenyl phenyl ether
F l u o r e n e
4 - N i t r o a n i I i n e
4,6-Oinitro-2-methylphenol
N - N i t r o s o d i p h e n y l a r n i n e
4-Bromophenyl-phenyle ther
Hexach l orob enz ene
Pentach lorophenol
Phenanthrene
Anthracene
Carbazole
O i - n - b u t y l p h t h a l a t e •
F l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
Benzo(a)anthracene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y ! ) p n t h a i a t e
Oi-n-octylphthalate
B e n z o ( b ) f l u o r a n t h e n e
B e n z o ( k ) f l u o r a n t h e n e
B e n z o ( a ) p y r e n e
I n d e n o d ,2,3-cd)pyrene
D i b e n z ( a , h ) a n t h r a c e n e
B e n z o ( g , h , i ) p e r y l e n e

1 32-64-9 ( 330
606-20-2
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1

U
330 U —
330
330
330
330
660

1,650
86-30-6 | 330

: 101 -55-3
118-74-1

j 87-86-5
: 85-01 -8
•120-12-7
86-74-8

•84-74-2
206-44-0
129-00-0
85-68-7

; 56-55-2
218-01-9

,91-94-1
117-81-7
117-84-0

330
330

! 1,650
! 330
! 330

660
330
330
330
330
330

U ~"
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

330 , U
i 1,650

330
330

205-99-2 330
207-8-9 330
50-32-8 j 330
193-39-5
53-70-3

: 191 -24-2
660
660

. 660

U
U
U
U
U
U
U
U
U

J3

Uao
Surrogate Compound
( S S ) 2 - F l u o r o p h e n o l
( S S ) Phenol-d5
( S S ) Nitrob enzene-dS
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2,4,6-Tribromophenol( S S ) T e r p h e n y l - d 1 4

%Rec Limits (<
! 65 %
I 80 %

25 ~-
24 —

; 73 % 23 —
77 % 30 —
75 % ; 19 —: 50 % 18 —

£)
121
113
120
115
122
137

3

3
-1 m
1

Qual i f i e r s: "U" I n d i c a t e s compound was searched for and not d e t e c t e ' d .
"B" I n d i c a t e s compound was f ound in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
" ' " I n d i c a t e s surrogates l o w d u e t o matrix e f f e c t .

N o t e : M e t h o d de t e c t i on l i m i t s are a p p r o x i m a t e l y 1/5 o f r epor t ing l imit s .

Environmental Scientist s and Engineers. Inc. D 01206
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TH--21
3008-020; MW-4 C o m p o s i t e (

Cli en t S a m p l e I D
S a m p l e T a g N o : 66604

L a b S a m p l e I D : S-98-5-11-3
Matrix: Son

Data F i l e n a m e : B N A B 1 0 9 8 . D

Date A n a l y z e d : 0 5 / 2 2 / 9 8
A n a l y s t : DPD.RSW

Dilut ion Factor: 1
M e t h o d : 8270

Units: p g / K g
T e n t a t i v e l y I d e n t i f i e d Compound Concentration Q u a l i f i e r
No T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t en ta t ive ly i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d compounds are es t imated values.

Ewrironrncnul Sciemisa and Engineers, toe. D 01207
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I 3008-020; MW-5 C o m p o s i t e ||
C l i e n t S a m p l e 10 T*H -2 5 &.«•

S a m p l e Tag No: 63608 Date A n a l y z e d :
Lab S a m p l e ID: S-98-5-11-6 A n a l y s t :

Matrix: Soil Dilution Factor:
Date Extracted: 5 / 2 1 / 9 8 EPA Method:
Data Rename: BNAB1099.D Units:

C A S
A n a l y t e N u m b e r
N - N i t r o s o d i m e t h y l a m i n e 62-75-9
Phenol ! 108-95-2
B i s ( 2 - c h l o r o e t h y l ) e t h e r 111 -44-4
2-Chlorophenol 95-57-8
1 ,3-Dichlorobenzene 1541-73-1
1 ,4-Dichlorobenzene (106-46-7
Benzyl Alcohol 100-51-6
1 ,2-Dichlorobenzene 95-50-1
2 - M e t h y l p h e n o l 95-48-7
Bis(2-ch i oro i s opropy l)e th e r : 1 08-60-1
4 - M e t h y l p h e n o l 1 06-44-5
N-nitro s od i-n-propylamine ; 621 -64-7
Hexach loroe thane 67-72-1
Nitrobenzene j 98-95-3
Isophorone 78-59-1
2 - N i t r o p h e n o l ! 88-75^5
2,4-Dimethylpheno l 105-67-9
Bis(2-ch loroe thoxy)methane 1 1 1-91-1
Benzoic Acid 65-85-0
2,4-Dichlorophenol : 1 20-83-2
1 ,2,4-TrichIorobenzene 1 20-82-1
N a p h t h a l e ne 1 9 1 -20-3
4-Chloroaniline 106-47-8
H e x a c h l o r o b u t a d i e n e ! 87-68-3
4-Chtoro-3-methylphenol ; 59-50-7
2-Methy inaph tha l ene 1 91 -57-6
H e x a c h l o r o c y c l o p e n t a d i e n e 77-47-4
2,4,6-TrichIoropheno l : 88-06-2
2,4,5-Trichlorophenol 95-95-4
2-Chloronaphthalene 91-58-7
2-Nitroani l ine 88-74-4Dimethyl P h t h a l a t e 131-1 1-3
A c e n a p h t h y l e n e 208-96-8
3 - N i t r o a n i l i n e 99-09-2
A c e n a p h t h e n e 83-32-9
2,4-Dinitrophenol .51-28-5
4-Nitropheno l 100-02-7

Quantitation
Concentration Limits

660
' 330

330
: 330
j 330
I 330

! 660
! 330

330
330
330

! 330
i 330
j 330 1: 330
i 330

I 330
! 330 !

1,650
! 330

330: 330 |
; 660

I 330! : 660 ;
I 330

330
! 330

330
i 330

1.650
330
330

! , 1,650
330

! 1,650 !
1,650

0 5 / 2 2 / 9 8
DPD.RSW
1
8270
pglKg

Q u a l i f i e r
U
U
U
U
UuUu
Uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

^*Walsh
Environmental Scientists and Engineers. Inc.

D 01208
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3008-020; M W - 5 C o m p o s i t e L a b S a m p l e I D : S-98-5-11-6
C l i e n t S a m p l e I D :

D i b e n z o f u r a n
2,4-Dinitrotoluene
2,6-Dinitrotoluene
D i e t h y l p h t h a l a t e
4-Chlorophenyl phenyl ether
Pluorene
4-Nitroani l ine
4 ,6-Dini tro-2-methylphenol
N - N i t r o s o d i p h e n y l a m i n e4-Bromophenyl-phenyle ther
Hexachlorobenzene
Pentach l oropheno l
Phenanthrene
Anthracene
Carbazole
D i - n - b u t y l p h t h a l a t e
P l u o r a n t h e n e
Pyrene
B u t y l b e n z y t p h t h a l a t e
Benzo(a)anthracene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a ! a t e
Di-n-oc ty tph tha la t e
B e n z o ( b ) f l u o r a n t h e n e
Benzo(k)f luoranthene
Benzo(a)pyreneI n d e n o d ,2 ,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h, l)perylene

132-64-9 i 330
606-20-2 330
121-14-2 ! 330
84-66-2
7005-72-3
86-73-7

330
330

• . 330
100-01-6 i 660
534-52-1 1,650
86-30-6 ' 330
101-55-3 330
118-74-1 i i 330
87-86-5
85-01-8
120-12-7

1.650
330
330

86-74-8 i 660
84-74-2

U
U
U

i Ui ui U
U
U
U
U
U
U
U
U
U

330 | U
206-44-0 j : 330
1 29-00-0 330
85-68-7 : 330
56-55-2 ! 330
218-01-9 ! ' 330
91-94-1
117-81-7
117-84-0
205-99-2
207-8-9

i 1,650
330
330
330

Uuuuuuuuu; 330 ! U
50-32-8 i : 330
193-39-5
53-70-3
191-24-2

660
660

! 660

uuuu
Surrogat e Compound
< S S ) 2-Fluoropheno!
( S S ) Phenol-d5
( S S ) Nitrobenzene-d5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2,4,6-Tribromophenol
( S S ) Terphenyl-d14

%Rec Limits (%)
; 67 %
! 79 %

25 — 121
24 — 113

76 % 23 — 120
83 % 30 -- 115
77 % i 19 — 122
81 % 18 — 137

Qualifiers: "U" I n d i c a t e s compound was searched for and not detected.
"B" I n d i c a t e s compound was: f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
limit s and should be considered an estimated value.
"*" I n d i c a t e s surrogates low due to matrix e f f e c t .

N o t e : Method d e t e c t i on l i m i t s are a p p r o x i m a t e l y 1/5 o f r e p o r t i n g l imi t s .

Environmental Scientists and Engineers. Inc. D 01209
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1
1
1
1
1
1
1

3008-020; MW-5 C o m p o s i t e ji "*Cli en t S a m p l e I D
S a m p l e Tag No: 63608

Lab S a m p l e ID: S-98-5-11-6
Matrix: Soil

Data Rename: 6NAB1099.D

Date Analyzed: 0 5 / 2 2 / 9 8
Analyst: DPD.RSW

Dilution Factor: 1
Method: 8270_____Units; / / g / K g

Tenta t iv e ly I d e n t i f i e d Compound Concentration Qual i f i e r
No Tenta t iv e ly I d e n t i f i e d Compounds were Found.

Qual i f i er: "T" Indica t e s compound was tentat ively i d e n t i f i e d by its mass spectrum.
All tentatively i d e n t i f i e d compounds are estimated values.

Environmental Scientists and Engineers. Inc.



S e m i v o l a t i l e s Report Page 1 of 3

(_ 3008-020; T H - 2 4 , 5-36.5'
Client S a m p l e I D

S a m p l e Tag No: 55498
Lab S a m p l e ID: S-98-5-14-3

Matrix: Soi l
Date Extracted: 5 / 2 1 / 9 8
Data Filename: B N A B 1 1 0 2 . D

CAS
Analyte Number
N-Nitro s od ime thy lamine 62-75-9
Phenol 108-95-2
Bis(2-chloroethyl)ether 1 1 1-44-4
2-Chlorophenol ! 95-5 7-8
1,3-Dichlorobenzene 541-73-1
1 ,4-Dichlorobenzene 1106-46-7
Benzyl Alcohol 1 00-5 1 -6
1 ,2-Dichlorobenzene 95-50-1
2-Methylphenol 95-48-7
Bis(2-chloroi sopropyl)ether 108-60-1
4-Methylphenol 106-44-5
N-nitro sod i-n-propylamine 621-64-7
Hexach loro e thane 67-72-1
Nitrobenzene : 98-95-3
Isophorone 78-59-1
2-Nitrophenol 88-75-5
2,4-Dimethylphenol 105-67-9
Bis(2-chloroethoxy)methane 111-91-1
Benzoic Acid 65-85-0
2,4-Dichlorophenol 1 20-83-2
1,2.4-Trichlorobenzene 120-82-1
N a p h t h a l e n e . 91-20-3
4-Chloroaniline 106-47-8
Hexachlorobutadiene 87-68-3
4-Chloro-3-methylphenoi 5.9-50-7
2-Methylnaphthalene -91-57-6
Hexach lorocyc lopentad i ene 77-47-4
2,4,6-Trichlorophenol 88-06-2
2,4,5-Trichlorophenol 95-95-4
2-Chloronaphthalene 91-5 8-7
2-Nitroani l ine 88-74-4
Dimethyl Phthalat e 131-11-3
Acenaphthyl ene 208-96-8
3-Nitroani l ine 99-09-2
Acenaphthene 83-32-9
2,4-Dinitrophenol 51-28-5
4-Nitrophenol 100-02-7

ji^2«SL %^/£l I d f l
Environmental Scientists and Engineers. Inc.

• I
Date Analyz ed:

Analys t:
Dilution Factor:

EPA Method:
Units:

Quantitation
Concentration Limits

6601 330
330

j 330
330

| 330
660
330
330
330
330
330
330
330
330

' 330
330
330

1,650
330
330
330
660

; 330
660

I 330
330
330
330
330

1,650
330
330

1,650
330

1.650
1,650

0 5 / 2 2 / 9 8
DPD.RSW
1
8270

ftg/Kg
Quali f i er

U; u
U
U
U
U
U
U
U
U
U
U
U
U
Uuuuuuuuuuuuuuuuuuuuuuu
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S e m i v o l a t i l e s Report Page 2 of 3

1
i
i
J
I
i
I

3008-020; T H - 2 4 , 5-36.5' 1 . Lab S a m p l e ID: S-98-5-14-3nClient S a m p l e I D :
Oibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
O i e t h y l p h t h a l a t e
4-Chlorophenyl phenyl ether
Fluorene
4-Nrtroaniline
4,6-Dinitro-2-methylphenol
N - N i t r o s o d i p h e n y l a m r n e
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Oi-n-butylphthalate
Fluoran th ene
PyreneB u t y l b e n z y l p h t h a l a t e
Benzo(a)anthracene
Chrysene
3 . 3 ' - O i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
Di-n-octylphthalate
Benzo(b)f luoranthene
Benzo(k)f luoranthene
Benzo(a}pyrene
I n d e n o d ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo (g , h, i) perylene

132-64-9 : 330
606-20-2 j 330
121-14-2 ' 330
84-66-2 | 330
7005-72-3 | 330
86-73-7 | 330
100-01-6 i 660
534-52-1 1,650
86-30-6 •• 330
101-55-3 j 330
118-74-1 . 330
87-86-5
85-01-8

j 120-1 2-7
86-74-8
84-74-2

1,650
I 330
i 330
. 660
i 330

206-44-0 ! 510 330
129-00-0

U
U
U
U
U: uuuuuui u; ui uui u

580 330 •
85-68-7 ; 330
56-55-2 330
218-01-9 ! 330
91-94-1
117-81-7
117-84-0
205-99-2
207-8-9

1,650

u: uuI u

: 330 : U
330 i u

330 330
: 330

50-32-8 | 330 330
193-39-5 660
53-70-3 i 660
191-24-2 ; 660

i u
; uu: U

I
1a

Surroga t e Compound
( S S ) 2 - F l u o r o p h e n o l
( S S ) Phenol-d5
( S S ) Nitrob enz ene-d5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 ,4 ,6-Tribromopheno l
( S S ) T e r p h e n y l - d 1 4

%Rec Limits («
! 68 %
| 86 %
i 79 %
i 85 %

25 —
24 —
23 -~
30 —

88 % i 19 —
: 58 % 18 —

K )
121
113
120
115
122
137

jj Qual i f i e r s : "U" I n d i c a t e s compound was searched for and not d e t e c t e d .
"6* I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
limit s and shou ld be considered an estimated value.
"*" I n d i c a t e s surrogates low due to matrix e f f e c t .

N o t e : Method d e t e c t i o n l i m i t s are a p p r o x i m a t e l y 1/5 o f r e p o r t i n g l imit s .

Environmental Scientists and Engineer*. Inc. D 01212



S e m i v o l a t i l e s Repor t Page 3 of 3

3008-020; T H - 2 4 , 5-36.51

I ' - — — — — — — — — — — ^ r ^ ^ r ^ r ^ ;C l i e n t S a m p l e 10
S a m p l e T a g N o : 55498

L a b S a m p l e I D : S-98-5-14-3
M a t r i x : S o i l

Data F i l e n a m e : B N A B 1 1 0 2 . D

Date A n a l y z e d : 0 5 / 2 2 / 9 8
A n a l y s t : DPD.RSW

Dilu t i on F a c t o r : 1
M e t h o d : 8270Units: p g / K g

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Q u a l i f i e r
U N K N O W N M U L T I - R I N G E D A R O M A T I C 170

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d c ompounds are e s t imated values.

Environmental Scientists and Engineers. Inc. 001213



S e m i v o l a t i l e s Report Page 1 of 3

J
I

\ 3008-020; GP-4, 2.5-1 0'
C l i e n t S a m p l e I D

S a m p l e T a g N o : 32956
L a b S a m p l e I D : S-98-6-1-5

Matr ix: S o i l
Date Extracted: 6 / 1 3 / 9 8
Data Rename: B N A B 1 1 0 6 . D

Date A n a l y z e d :
A n a l y s t :

D i l u t i o n F a c t o r :
EPA M e t h o d :

Unit s:

0 6 / 1 8 / 9 8
DPD1
8270

/ / g / K g
CAS

A n a l y t e N u m b e r
N - N i t r o s o d i m e t h y l a m i n e 62-75-9
Phenol 108-95-2B i s ( 2 - c h l o r o e t h y l ) e t h e r .111 -44-4
2-Chloropheno l 195-57-8
1 ,3-Dichlorobenzene i 541 -73-1
1 ,4-Dichlorobenzene ! 1 06-46-7
Benzyl A l c o h o l 1 00-5 1 -6
1,2-Dichlorobenzene >. 95-50-1
2-Methyl ph eno l 95-48-7
B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 108-60-1
4 - M e t h y l p h e n o l 106-44-5
N - n i t r o s o d i - n - p r o p y l a m i n e ' 6 2 1 -64-7
H e x a c h l o r o e t h a n e 67-72-1
N i t r o b e n z e n e ; 98-95-3
I s o p h o r o n e : 78-59-1
2 - N i t r o p h e n o l 1 88-75-5
2,4-Oimethylpheno l 105-67-9
Bis(2-ch!oroe thoxy)methane .111-91-1
Benzole Acid 65-85-0
2,4-Dichlorophenol 120-83-2
1 ,2 ,4-Trichlorobenzene 1 20-82-1
N a p h t h a l e n e 91-20-3
4-Chloroani l ine ; 1 06-47-8
H e x a c h l o r o b u t a d i e n e 1 87-68-3
4-Chloro-3-methylphenol = 59-50-7
2 - M e t h y l n a p h t h a l e n e ; 91 -57-6
H e x a c h l o r o c y c l o p e n t a d i e n e 77-47-4
2.4 ,6-Trich loropheno l 88-06-2
2 , 4 , 5 - T r i c h l o r o p h e n o l 95-95-4
2 - C h l o r o n a p h t h a l e n e 91-58-7
2 - N i t r o a n i l i n e 88-74-4
Dimethyl P h t h a l a t e 131-11-3
A c e n a p h t h y l e n e 208-96-8
3 - N i t r o a n i l i n e .99-09-2
A c e n a p h t h e n e 83-32-9
2,4-Dini tropheno l 51-28-5
4 - N i t r o p h e n o l 100-02-7

• i Quantitation
Concen tra t i on ' Limit s

! : ' 660
i 330
i 330
| 330

330
330

i 660
330
330
330
330
330
330
330
330
330
330
330

1,650
330
330

I 330
660
330
660
330
330
330
330
330

1,650
330
330

1,650
330

1,650
! 1,650

Q u a l i f i e r
i U

U
U
U
U
Ui u
U
U
U

i U
Uuuuuuuuuuuuuuuuuuuuuuuuuu1I Enviroranenul Scient i s t s and Engineers. Inc. D01214



S e m i v o l a t i l e s Repor t Page 2 of 3

3008-020; GP-4, 2 . 5 - 1 0 ' L a b S a m p l e I D : S-98-6-1-5
C l i e n t S a m p l e 10:

O i b e n z o f u r a n
2,4-Dinitrotoiuene
2,6-Dinitrotoluene
D i e t h y l p h t h a l a t e
4-Chloropheny l phenyl ether
F l u o r e n e
4 - N i t r o a n i l i n e
4 ,6-Dini tro-2-methylpheno l
N - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l
Phenanthrene
Anthracene
Carbazo l e
D i - n - b u t y l p h t h a l a t e
F l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
Benzo(a)anthrac ene
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a l a t e
B e n z o ( b ) f l u o r a n t h e n e
Be nzo ( k) f luora nthe ne
B e n z o ( a ) p y r e n e
I n d e n o d ,2 ,3-cd)pyrene
D i b e n z ( a , h ) a n t h r a c e n e
B e n z o ( g , h / 0 p e r y l e n e

1 32-64-9
606-20-2
121-14-2
84-66-2
7005-72-3

; 86-73-7
100-01-6: 534-52-1
86-30-6
101-55-3
118-74-1

i 87-86-5
i 85-01 -8
1120-12-7
86-74-8

[84-74-2 .
206-44-0
129-00-0

330 U
330 ! U
330 U

: 330 j U
330 | U
330 U
660 ; U

1,650 U
330 ; U
330 i U
330 U

| 1,650 U
! 330 U
! 330 U

660 U
i 330 U

330 U
! 330 U

85-68-7 | 330 U
: 56-55-2
218-01-9

191-94-1
117-81-7

:1 17-84-0
205-99-2
207-8-9
50-32-8
193-39-5
53-70-3

' 191 -24-2

! 330 U
330 U

: 1,650 U
330 U

! 330 U
330 U

; 330 U
330 U
660 U
660 U

1 660 U
Surrogat e Compound %Rec Limits (%)
( S S ) 2 - F l u o r o p h e n o l
( S S ) Phenol-d5

77 %
67 %

(SS) N i t r o b e n z e n e - d 5 | 80 %
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h ' e n o l
( S S ) T e r p h e n y l - d 1 4

81 %
67 %

25 —
24 —
23 —
30 —
19 —

50 % j 18 — .

121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not d e t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an e s t imated value.
"*" I n d i c a t e s surrogates low due to matrix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 . ' 5 o f r e p o r t i n g l i m i t s .

Environmental Sci en t i s t s and Engineers. Inc. D 01215
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S e m i v o l a t i l e s Report Page 3 of 3

3008-020; GP-4, 2.5-101

IC l i e n t S a m p l e 10
S a m p l e T a g N o : 32956

Lab S a m p l e 10: S-98-6-1-5
Matrix: Soi l

Data Rename: B N A B 1 1 0 6 . D

Date A n a l y z e d : 0 6 / 1 8 / 9 8
A n a l y s t : DPD

D i l u t i o n F a c t o r : 1
M e t h o d : 8270

Units: fig/Kg
T e n t a t i v e l y I d e n t i f i e d Compound Concentration Q u a l i f i e r
N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d c ompounds are e s t imated values.

I ^
Environmental Scienti s t s and Engineers. Inc. D01216
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UnviummenUl S c i e n t i s t s and Engineers, Inc.

S O I L C O N C E N T R A T I O N S O F M E T A L S ( m g / K g ) A N D T Y P I C A L LOCAL A N D R E G I O N A L R A N G E S - H U M B O L D T / 4 4 ' n S T R E E T S T O B R I G H T O N BOULEVARD
S » J 8 < r « V ' ' « M < A - i ' ; . A » 5 S i l w ! j i » i i i « . v - ' * * ' v . ' . ' . i . , .:.• • - . • ; . ' • . . • , ' ; „ • i

Metal •-,,.-ilMir, C D O T , ,Mearili
Arsenic 5.5 0.1-40 1-40 0.6 0.9 N D 0.7 0.6 0.8 0.9 32 7.0 4.0

13
1.0

Barium 563 13-1000 100-3000 100-3000 23 82 38 37 33 33 72 540 150 260 56
Cadmium 1.83 ND-6 0.01-2 0.01-7 N D N D N D N D N D N D 13 1.5 N DChromium 12.5 ND-14 5-1500 5-3000 N D 32Lead 33 1.8-80 2-300 2-200 2.0 5.0 3.4 2.7 3.8 3.6 4.0 710 170 210 6.1Mercury <DL4-

(0.1)
ND-0.2 0.01-0.055 0.010-0.08 N D N D N D N D N D N D N D 1.7 N D N D N D

Selenium <DL-
(10)

ND-2 0.01-12 0.1-2 N D N D N D N D N D N D N D N D N D N D N D
Silver <DL-

(1)
ND-1 0.01-8 0.1-5 ND N D ND N D N D N D N D ND ND 1.0 ND

Beryllium ND-1 0.01-0 0.01-40 N D 0.5 N D N D N D N D N D 0.6 N D 0.6 N DCobalt 15 ND-20 0.05-65 1-40 ND N D N DCopper 38 4-54 2-250 2-100 11 N D 96 32 29 64Iron 27600 2400-
34000

NV 7000-550000 3000 9600 4000 3300 2500 5300 4000 11000 9400 7000 7500
Manganese 980 33-1700 200-10000 100-4000 55 160 120 190 120 120 140 230 340 180 120
Nickel 13.5 ND-22 2-750 5-1000 ND N D N D 11Vanadium 64 3-90 3-500 20-500 16 17 14 11 15Zinc 132 9-330 1-900 10-300 14 44 18 12 10 16 13 740 230 180 21
(1) Calculated from 71; soil samples collected from CDOT project s in the Denver Metro Area.(2) Bowen. 1979(3) Dngun. 1988(4) Detection Limit(5) Not DetectedBold mmbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal.TCLP values in parentheses.

D 01218



Order # 98-05-100
A K A L Y T I C A , I N C .

W a l s h Environmental Znc.
T E S T R E S U L T S b y S A M P L E

p S* *

S a m p l e : 01A H W - 1
T e s t Description
ICP M e t a l s - RCRA,

ArsenicBariumCadmiumChromium
LeadSelen ium
S i l v e r

C o l l e c t e d : 0 5 / 1 1 / 9 8 Matrix: S O I L
Phit s

Total

Mercury, Total
Percent Moisture

Sample: 02A HW-2 «? T H ~' < '

Method
SW 6010A

245.5/7471
ASTM D2216

f t e e u x v <->

7.1
53
KD

5.7
KD
KDwnruJ
KD

10.8

5.6
0.45
0.56
1.1
5.6

11
0.56

0.063
0.1

m g / K g - D R Ym g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Ym g / K g - D R Ym g / K g - D R Y
m g / K g
W T %

0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 1 8 / 9 8
0 5 / 1 8 / 9 8

I*.*
Col l e c t ed: 0 5 / 1 1 / 9 8 Matrix: S O I L

r ip t i on Method Result _Q_ Limit U n i t s Analyzed
ICP M e t a l s - RCRA, T o t a l

Arsenic
Barium
CadmiumChromium
LeadSel en ium
S i l v e rMercury, T o t a lPercent Moisture

Sample: 03A K W - 3 - T H - ^ (

SH 6010A

245.5/7471
ASTM D2216

7.6
100

wnSiU
8 7• /
7 -a• j

KD
KD
KD

7.50

5.4
0.43
0.54
1.1
5.4

11
0.54

0.095
0.1

m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Ym g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g
W T %

0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 1 8 / 9 8
0 5 / 1 8 / 9 8

C o l l e c t e d : 0 5 / 0 1 / 9 8 Matrix: S O I L
Result O Limit VS&S. Analyzed1111

3
8
B

ICP M e t a l s - RCRA, Tota l
ArsenicBariumCadmiumChromium
LeadSelenium
S i l v e rMercury, T o t a lPercent Moisture

SH 6010A KD
24
KD

2.5
KD
KD
KD

245.5/7471 ND
ASTM D2216 5.80

5.3
0.42
0.53
1.1
5.3

11
0.53

0.071
0.1

m g / K g - D R Y
m g / K g - D R Ym g / K g - D R Y
m g / K g - D R Ym g / K g - D R Y
m g / K g - D R Ym g / K g - D R Y
m g / K g
W T %

_____
D

0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
O S / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 1 8 / 9 8
O S / 1 8 / 9 8

~ —— - ——— ^
01219
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Order # 58-05-115
A N A L Y T I C * , I N C . N a l s h Environmental Inc.

TEST RESULTS by SAMPLE Page 3

S a m p l e : OLA M W - 4 TAG S 66602 C o l l e c t e d : 0 5 / 1 2 /
* TH -22 &.L&Test Description Method Result oICP M e t a l s - RCRA, T o t a lArsenicBarium

Cadmium •
Chromium
Lead
S e l e n i u mSilver

Mercury, Total
Percent Moisture
S a m p l e : 02A K W - 5 TAG \

* T H - 2 3 iT e s t Descr ip t ion
ICP M e t a l s - RCRA, T o t a lArsenic

Barium
Cadmium
Chromium
Lead
Selenium
Silver

Mercury, T o t a l
Percent Moisture
Sample: 03A TE-24 (5-36
T e s t D e s c r i p t i o n
ICP M e t a l s - RCRA, T o t a l

ArsenicBarium
Cadmium
Chromium
LeadSelenium
S i l v e r

Mercury, T o t a lPercent Moisture

SW 6010A
ND
29

ND
3.2
5.6

ND
ND

245.5/7471 ND
ASTM D2216 7.10

' 9 8 Matrix: S O I L F
Limit Unit s Analyzed

5.4 m g / K g - D R Y 0 5 / 2 1 / 9 8 |
0.43 mg/Kg-DRY 0 5 / 2 1 / 9 8
0.54 mg/Kg-DRY 0 5 / 2 1 / 9 8

1.1 mg/Kg-DRY 0 5 / 2 1 / 9 8 \
5.4 m g / K g - D R Y 0 5 / 2 1 / 9 8 *

11 m g / K g - D R Y 0 5 / 2 1 / 9 8
0.54 mg/Kg-DRY 0 5 / 2 1 / 9 8 \
0.11 mg/Kg-DRY 0 5 / 2 0 / 9 8 (.

0.1 WT% 0 5 / 1 8 / 9 8
f £6606 Col l e c t ed: 05/12/98 Matrix: SOIL I
£.£&«̂ «-«l

Method Result 0
SW 6010A

6.4
33
ND

3.9
ND
ND
ND

245.5/7471 ND
ASTM D2216 12.8

Limit U n i t s Analyzed
5.7 mg/Kg-DRY 05/21/98 L

0.46 mg/Kg-DRY 05/21/98
0.57 m g / K g - D R Y 0 5 / 2 1 / 9 8 V
1.1 m g / K g - D R Y 0 5 / 2 1 / 9 8 ^
5.7 m g / K g - D R Y 0 5 / 2 1 / 9 8

11 mg/Kg-DRY 05/21/98
0.57 mg/Kg-DRY 0 5 / 2 1 / 9 8 If
0.11 m g / K g - D R Y 0 5 / 2 0 / 9 8 «-

0.1 WT% 0 5 / 1 8 / 9 8
I.5) TAG #5549 Collected: 05/13/98 Matrix: SOIL U:

Method Result O
SW 6010A

11
150

ND
12
32
ND
ND

245.5/7471 0.13
ASTM D2216 8.70

Limit U n i t s Analyzed n
f l j5.5 mg/Kg-DRY 05/21/98

0.44 mg/Kg-DRY 0 5 / 2 1 / 9 8
0.55 m g / K g - D R Y 0 5 / 2 1 / 9 8 I f

1.1 mg/Kg-DRY 0 5 / 2 1 / 9 8 H*
5.5 mg/Kg-DRY 0 5 / 2 1 / 9 8

11 m g / K g - D R Y 0 5 / 2 1 / 9 8 IB-
0.55 m g / K g - D R Y 0 5 / 2 1 / 9 8 (||
0.11 m g / K g - D R Y OS/20/ SB

0.1 WT% 0 5 / 1 8 / 9 8 ,5,I

D 01220
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Order « 98-05-115
A N A L Y T I C A , I K C .

K a l s h Environmental Inc.
T E S T R E S U L T S b y S A M P L E

Page 4

S a m p l e : 04A TE-25 ( 5 - 3 6 . 5 ) TAG «5550 C o l l e c t e d : 0 5 / 1 3 / 9 8 Matrix: SOIL
T e s t Description Method
ICP M e t a l s - RCRA,Arsenic

Barium
Cadmium -
Chromium
Lead
Selenium
Silver

Mercury, T o t a l
Percent Moisture

T o t a l
Result O Limit Unitssw eoiOA

245.5/7471
ASTM D2216

€ . 9
62

ND
5.8

53
ND
ND
ND

€ . 6 0

5.4
0.43
0.54
1.1
5.4

11
0.54
0.11
0.1

m g / K g - D R Ymg/Kg-DRY
mg/Kg-DRY
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Ym g / K g - D R Y
K T %

Analyzed
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 0 / 9 8
0 5 / 1 8 / 9 8

D 01221



Order # 98-06-015
A N A L Y T I C A , I N C . W a l s h Environmental Inc .

T E S T R E S U L T S b y S A M P L E

S a m p l e : 01A GP-1 ( 1 . 9 - 2 . 9 ) TAG #55531 C o l l e c t e d : 0 6 / 0 1 / 9 8
T e s t Des cr ip t i on
I C P M e t a l s , T o t a lArsenic

Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Moisture

Method
SW 6010A

2 4 5 . 5 / 7 4 7 1
A S T M D2216

Result
93

800
3.1

10
970

ND
4.3

ND
29.4

S a m p l e : 02A GP-1 (1.9-10) TAG #55534 C o l l e c t e d : 0 6 / 0 1 / 9 8
T e s t Description____________Method
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
ChromiumLead
Selen ium
S i l v e r

Mercury, T o t a l
Percent Mois ture

SW 6010A

2 4 5 . 5 / 7 4 7 1
ASTM D2216

Result Q
6.3

70
ND

7.1
ND
ND
ND
ND

11.8

)8 Matrix: SOIL
Limit

7.1
0.57
0.71
1.4
7.1

14
0.71
0.14
0.1

U n i t s
m g / K g - D R Y
mg/Kg-DRY
m g / K g - D R Y
m g / K g - D R Y
mg/Kg-DRY
m g / K g - D R Y
mg/Kg-DRY
m g / K g - D R Y
W T %

Matrix: S O I L
Limit

5.7
0.45
0.57
1.1
5.7

11
0.57
0.11

U n i t s
m g / K g - D R Y
m g / K g - D R Y
mg/Kg-DRYm g / K g - D R Y
mg/Kg-DRY
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y

I
Page 3 L

rL
Analyzed
0 6 / 0 4 / 9 8 L
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8 .
0 6 / 0 4 / 9 8 |
0 6 / 0 4 / 9 8 L

0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8 f
0 6 / 0 5 / 9 8 L
0 6 / 0 4 / 9 8 rL

L
A n a l y z e d
0 6 / 0 4 / 9 8 L
0 6 / 0 4 / 9 6
0 6 / 0 4 / 9 8 »
0 6 / 0 4 / 9 8 J
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8 F
0 6 / 0 5 / 9 8 t

0.1 WT% 0 6 / 0 4 / 9 8 P
II

rrrr
D 01222



11:37 J U N 1 7 , 1598 I D = H H H L . J I A C H

a order f 98-06-113 W a l s h Environmental I n c . Page 3
A N A L Y T I C * , I N C . T E S T R E S U L T S b y S A M P L E

a
|t S a m p l e : 01A GP-1 ( 1 . 9 - 2 . 9 ) TAG #5553 C o l l e c t e d : 0 6 / 0 1 / 9 8 Matrix: SOIL
i T e s t Descr ip t ion Method Result Q Limit Units Analyzed

t ICP M e t a l s , TCLP Extracted SW 3010/6010
Arsenic » » ° - 0 5 0 n S / L 0 6 / 1 5 / 9 8

4 £;*d 0.24 0.050 m g / L 0 6 / 1 5 / 9 8

J
1
I
I
1
1
I

J

1JJ11
D01223



Order * 98-06-015
A K A L Y T I C A , I K C .

N a l s h Environmental Inc.
T E S T R E S U L T ' S b y S A M P L E

Page i

S a m p l e : 0 3 A 6P-2 ( 3 - 1 0 ) T A G #55536 C o l l e c t e d : 0 6 / 0 1 / 9 8 Matrix: S O I L
T e s t Descriot ion
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
LeadSel en ium
S i l v e r

Mercury, Total
Percent Moisture

Sample: 04A 6P-3
T e s t D e s c r i p t i o n
I C P M e t a l s , T o t a lArsenic

Barium
Cadmium
Chromium
Lead
Selenium
S i l v e r

Mercury, T o t a l

Method Result O
SW 6010A

ND
4.7

ND
ND
ND
ND
ND

245.5/7471 ND
ASTM D2216 1.30

Limit
5.1

0.41
0.51
1.0
5.1

10
0.51
0.10
0.1

U n i t s
mg/Kg-DRY
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
mg/Kg-DRY
W T %

A n a l y z e d
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8
0 6 / 0 4 / 9 8

(4-10) TAG #32953 Collec ted: 06/01/98 Matrix: SOIL
Method Result 0
SW 6010A

ND
24
ND

2.0
ND
ND
ND

2 4 5 . 5 / 7 4 7 1 ND

Limit
5.1

0.41
0.51
1.0
5.1

10
0.51
0.10

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y

A n a l y z e d
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8

Percent Mois ture A S T M D2216 2.00 0.1 W T % 0 6 / 0 4 / 9 8

D 01224



1
1
1
1

Order f t S8-06-015I N C .
W a l e h Environmental Inc.

T E S T R E S U L T S b y S A M P L E
Page 5

S a m p l e : 05A G P - 4 ( 2 . 5 - 1 0 ) T A G #32958 C o l l e c t e d : 0 6 / 0 1 / 5 8 Matr ix: S O I L
Method Result O Limit U n i t s

Percent Moisture A S T M D2216 1.20 0.1 KT%

Analyzed
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
LeadSelenium
S i l v e r

Mercury, T o t a l

SW 6010A KD
12
KD

1.8
KD
ND
KD

245 .5 /7471 ND

5.1
0.40
0.51
1.0
5.1

10
0.51
0.10

m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y

0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8
0 6 / 0 4 / 9 8

D 01225



Environmental Scientists tad Engineers. Inc.

APPENDIX 5.5
V O L A T I L E O R G A N I C C O M P O U N D S ( V O C S ) I N G R O U N DW A T E R

I
1
1
1
1
* D 01226
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V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; T H - 1 9
Cli en t S a m p l e I D

S a m p l e T a g No.: 5 5 5 1 5 , 55516
Lab S a m p l e ID: W-98-5-33-4

Matrix: Water
Data Rename: VOAA2006.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : SBS

Units: p g / L
Dilu t i on Factor: 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h f o r o m e t h a n e •-..::
V i n y l C h l o r i d e
Bromomethanell::::v:::li^: ' " - ' • : , > ; • '
Chloro e thane
T r i c h l o r o f l u b r o m e t h a n e !5 - :
1,1-Dichloroe thene
M e t h y l e n e Chlor id e ;
trans-1 ,2-DichIoroethene
1 ,1 -Dichloroethane ;
cis-1 ,2-Dichloroethene
2 , 2 - D i c h I o r b p r o p a n e ¥:i: ;
Bromochloromethane
C h l o r o f o r m •*.&';&)&$jj . ' • ; • •
1,1,1 -Trichloroe thane
1 , 1 -Dichloropropene ? : i •! vi' •
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane
Benzene
T r i c h l o r o e t h e n e : :
1 , 2-Dich l oropropane
Di bromomethane • i • : ; : • ;Bromodichloromethanetrans-1 ,3-Dichlorbpropene
T o l u e n e
cis-1 , 3 - D i c h f o r o p r o p e n e
1 ,1 ,2-Trich loroe thane
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
Dibromochloromethane
Chlorobenzene :
1,1.1 ,2-Tetrach loroe thane
Ethy lb enz ene : :
m & p - X y l e n e s

C A S
Number
75-71-8
7 4 - 8 7 - 3 : : ^ : : , - ' - ' W . ' ' ;
75-01-474̂ 97-5:0 liiiP;:;- --*:
75-00-3•75-6B^mm-m;:-;- • ̂75-35-4
7S49-2im^K3- ^
156-60-5
75-34-3 :̂̂ ,:̂ .::.:--:. ; - : ;156-59-2594-20-7:PK ;*•.;;•
74-97-5
67-66-3- .I'w: : > voK : ::;:;

 : . ' •?
71-55-65 6 3 - 5 8 ^ 6 : ' : - - r-". W " • - . - •
56-23-5
107-06-2
71-43-2
79T01 -6 }:%•>,••:••:••-•
78-87-5
74-95-3 : :-;fc :^::- ,,::75-27-4
10061-02-6 •
108-88-3
10061-01-5^
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4

Concentration
. •• . .' .

:/:.?..:^.; - V : : ' ' - . : : : ' > ; . - ' :

.:-:.. : . . ; . . ; • ".:-:;

-• • , ,-v"

• " ;';.-"-• • •••'{•;

140

Quantitation
Umits

10: - : - v - - , , T O - - -
5P;Wi^l;Q:;^.' - .

10
iiVv^v-: ^TO' ̂  ' •

5;;-.:-:;x - r 5 i-
5

•;•••.•• -:-;5:v.
5

•••'&•'." - 5 ' ^ : - -

5.::L:;::,. •v&.iv-: . -v
5;.;:,;,- . ; . 5 ^ : - ! . •
5

: . - ' . - ( • & . . <
5

: . ' , • i ' 5 . "
5

; .v , f e; , \; 5 , X . :5
••;-:,v- - 1 5 ' f e

5
v - - i v : , V ^ & e v - -5

5
5

• / : - - 5 - = -
5

: • " . . 5 "
5

: - : / . &
5

Qual i f i e r
U•:vU '-M
U

: . • : ; : ; .?;.:U - ' . ' . - - I f
U.-^AU mu

: = - : ' . U • • ' ? , - :
U

- ' U - V i ' O :
U

-::••:, U *&
U

.-r.-^U ^
U

• "::u •••'••:
U
Uu.uuuu

. tV -:.,!:
Uuuuu
uuuuu

Environmental Scienti s t! and Engineers. Inc.

D 01227



V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; T H - 1 9
Client S a m p l e I D

Lab S a m p l e ID: W-98-5-33-4

o-Xylene
Styrene
Bromoform
I s o p r o p y l b e n z e n e - j :1 ,1 ,2 ,2-Tetrach loro e thane
Bromobenzene :

 :

1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene :;
2-Chloro to luene
1,3,5-Trimethylbenzene:
4-ChIorotoluene
t-Butylberuene-^v,:l'S ::;^; ;:P7-. '1 ,2,4-Trimethylbenzene
s-Butylbenzene • "n%3$&
1 ,3-OichIorobenzene
p - l s o p r o p y i t o l u e n e . : : ; : f1 ,4-Dichlorobenzene
n-Butylbenzene . :1 ,2-Oichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
Hexach lorobu tad i ene
N a p h t h a l e n e
1 ,2,3-Trichlorobenzene

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8 /
106-43-4
98-06«if^^U^e95-63-61 35-98-8-; : :V:^,.--; ; V -=.;-V-
541-73-1
99-87-6
106-46-7
104-51-8
95-50-1
96-12-8 =
120-82-1
87-68-3
91-20-3
87-61-6 r

-

" : • ' • : ' • • • : . ' : • ' • . • • • • • . . - '

5• • : , • • ' . . & " . •
5.-•••• •••••5^:; , .-?
5
5
5
5
5

• • : : V.,5"
5.^•^sm-^--.^.
5•• -.-• î̂ .v • -:.-:-:

5
5
5

. •' 5 .
5

1 , / 6 - - -
1 5 .

• : ' - • " • ; . • : « - • . • . " - •
10• - : " - 5 : - : . - - .

Uu
U:&- U •*:."
Uuuuuuuv-:»-u •-.-..•u•& u -:-•u

..:,. y ...

uuuuu
•:".?.. Uuu

Surrogate Compound l%Rec
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

106 %
104 %

98 %

Recovery Limits (%)
86 — 118
88 — 110
8 6 — 1 1 6

Qual i f i er s:
"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f ound in the method blank.
"J" Indica t e s compound was i d e n t i f i e d out of the method working

l imit s and should be considered an estimated value.
"0" I n d i c a t e s compound was run at a d i lu t ion.
"*" I n d i c a t e s surrogate recovery is not wi th in method l i m i t s due to matrix e f f e c t .

Note: Method de t e c t i on l imi t s are a p p r o x i m a t e l y 1/5 o f r epor t ing l imi t s .

Environmental Scientis t s and Engineers, Inc.
D 01228



V o l a t i l e Organic C o m p o u n d s Report Page 3 of 3

j
j

3008-020; T H - 1 9
C l i e n t S a m p l e I D

S a m p l e T a g No.: 5 5 5 1 5 , 55516
Lab S a m p l e ID: W-98-5-33-4

Matrix: Water
Data F i l e n a m e : VOAA2006.D

EPA Method: 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : SBSUnits: / / g / L
T e n t a t i v e l y I d e n t i f i e d Compound
Unknown C o n j u g a t e d Compound

Concentration Qual i f i er
8.6

J
J

I
1

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t en ta t iv e ly i d e n t i f i e d c ompounds are e s t imated values.

1
Environmental Sci ent i s t s and Engineer*. Inc. D 01229



V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; T H - 2 0
Cli en t S a m p l e I D

S a m p l e T a g N o . : 55512 , 55513
. Lab S a m p l e ID: W-98-5-33-3

Matrix: Water
Data F i l e n a m e : VOAA2005.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date Analyzed: 06/01/98
A n a l y s t : SBS

Unit s : fjgfL
Dilut ion Factor: 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
Chlorome thane
Vinyl Chlor ide
B r o m o r a e t h a ' r i c ::":•'. •vi.S^--^"---' • "':••Chloroe thaneT r i c h l o r o f l u o r o m e t h a n e v
1 ,1 -Dichloroethene
Methylene Chloride •
trans-1 ,2-Dichloroethene
1,1-Dichloroe thane :
cis-1 ,2-Dichloroethene
2.2-Dichloropropane
Bromochloromethane
C h l o r o f o r m :
1,1,1 -Trichloroethane
1 ,1-Dich loropropene : -
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane
Benzene
T r i c h l o r o e t h e n e1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane :
Bromodichloromethane
trans-1 ,3-Dichloropropene
T o l u e n e
cis-1 ,3-Dichloropropene
1 , 1 ,2-Trichloroethane
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
Tetrachloroe thene
Dibromochloromethane
Chlorobenzene
1,1,1 ,2-Tetrach l oro e thane
Ethylbenzene
m & p - X y l e n e s

CAS
Number
75-71-874-87-sm .̂ . .--., ...
75-01-474-97i5ti f fe v-4:;- •*.&75-00-3
:75-69-4P«^: n--. ••*•:
75-35-4
75-09r2<m:V : ,. '?,
1 56-60-5
75-34-3>W -• •:••
156-59-2
594-20-Tollk •:-•-.- ;;•
74-97-5
67-66^::>iPt< • ,. ':T.
71-55-6
563-58-6
56-23-5
107-06-2 •
71-43-2
79-01-6
78-87-5
74-95-3 :
75-27-4
100614)2-6
108-88-3
10061-01-5
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
1 00-41 T4^

Concentration
• - : ' • - ' ' : > . I ' • . : - • • • - : : • : • • - • :

.••'• %$-:&&£&$£.A£'if**3

' : • . • ' . - . ' . " • ' % * - . ' : ? V r - : - ' ' . • . • . ' •

. - " " • " . • • • • • • • < • • • ' ' •

: ; r i ; : : : ; > : : ; : : - ; - : - ; : ' ; . . . : - - : - . - . - - - "

;..: ':;;-::: •• :•.•;;:,•: -:-;.;'

8.1
' - • : - ::.: . " . . ' : : . - ' • •

Quantitation
Limits

10
> • / : : ; - : 1 0 - v - ' . -

5&&£&Wf&-;.-.r.'..-
10>-.^:-^w^f^-
5v.1-.,. • • • - . • s : - . - . • • . •
5

'•'•:'••:'•• -"ft''"'
5

r - : V - - : - : - 5 : V . - • • • : • •5
^^•:-.-̂ :;̂ >-

55 .,;..-.:
5- - . ' . 5 . ; • , . ; -
5

' " • -5 .'•'.
5

- • : . ' ! - ' \ - : 5 - . . : ' v - -
5^ V H v S W ^ - '
5: v; ^-•-v,;;5,-- :;:-:/:, . .;:•
5
5
5

. .- 5 . •-.- . .
5

- • - . - ^ S ' V - - - '
5

• •-• .B •••••: '
5

Quali f i er
Umu ^u::.-?:H*u >M;u• 'mu :;>Bu:K-U ••&u

—— M:U .Vu: ^v::.U -^
Uu -----uuuuuuu

: v&U - -u;t&u. '•••••,u
V -:.:.uuu
u

TvU .uuu

Environmenul S c i e n U f t s and Engineers. Inc.
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I
I
1
1
1
1

3008-020; T H - 2 0
Cli en t S a m p l e I D J L a b S a m p l e I D : W-98-5-33-3

o-Xylene 1106-42-3
Styrene
Bromoform
I s o p r o p y l b e n z e n e - i
1 ,1 ,2 ,2-Tetrach loroe thane
Bromobenzene -
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene
2-Chloro t o lu ene
1 ,3 ,5-Trime thy lb enzene
4-Chloro to luene
t-Butylbenzene ;•;. :" - h 1 * ^ ? - ' " . - ' ••1 ,2 ,4-TrimethyIbenzene
s-Butylbenzene - :: ; :V
1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e ; •
1 ,4-Dichlorobenzene
n-Butylbenzene :
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
H e x a c h l o r o b u t a d i e n e
N a p h t h a l e n e
1 ,2,3-Trichlorobenzene

100-42-5
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67^8
106-43-498-06-&/> / :D:V • -.,<
95-63-6
135-98-8- -:<-e-' : --v
541-73-1
99-87-6;
106-46-7
104-51-8
95-50-1
96-12-8
120-82-1
87-68-3
91-20-3
87-61-6

• ' ' • ; > , : • • • . ' : " : : . ~
..;U >.,•;:.:•!:•:. ; ..;;.•:

55 = ; • • . • •
5

: • • • • • ; 5.y:^.
5

' ; 5 --:,;:•
5
5
5
5
5:-: : -: ;" 5 •--;-
5..:•: . . ; . 5 ••-<_=,
5- - 5 : ' .V
5
5
5
5
5
5 .--'. ••
10
5

Uu -y\u
<•<* U - - , ;

U:•;•'-• u -^
U
U •
U
U
U• f e l l ::•"".;
U

• . " ' = : ' ^ ^ ' . U - . i ^ * ; y
U

: . . -• U ' • -uuuuuuu
<"!=. U -v--:-

S u r r o g a t e Compound !%Rec I Recovery Limits {%}
( S S ) Dibromof luoromethane
( S S ) T o l u e n e - d 8
< S S ) p-Bromof luorob enzene

104 %
97 %
93 %

86 — 118
88 — 110
86 — 116

Qual i f i er s:
"U" I n d i c a t e s compound was searched for and not d e t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working

l imi t s and should be considered an estimated value.
"0" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not within method l imi t s due to matrix e f f e c t .

N o t e : M e t h o d d e t e c t i on l i m i t s are a p p r o x i m a t e l y 1/5 o f r e p o r t i n g l i m i t s .

Environmental Scientist s and Engineers. Inc.

D 01231
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3008-020; T H - 2 0
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55507, 55508
Lab S a m p l e ID: W-98-5-33-3

Matrix: Water
Data Rlename: VOAA2005.D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : SBS
Unit s: / / g / L

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i e r

No Tenta t iv e ly I d e n t i f i e d Compounds were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d c ompounds are e s t imated values.

Environmental Scientists and Engineers, Inc.

01232
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3008-020; T H - 2 1
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55523, 55524
Lab S a m p l e ID: W-98-5-33-6

Matrix: Water
Data F i l e n a m e : VOAA2008.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

Unit s : / / g / L
D i l u t i o n F a c t o r : 1

A n a l y t c
Dichlorodif luoromethane
Chloromethane : .
Vinyl Chloride
Bromomethane .̂ iF-^*^?--.. •Chloroethane
T r i c h l o r o f luoromethane ±
1,1-Dichloroethene
V l e t h y l e n e C h l o r i d e ;

trans-1 ,2-Dichloroethene
1,1-Dich loroe thane
cis-1 ,2-Dichloroethene
2 , 2 - D i c h l o r o p r o p a n e •
J r o m o c h l o r o m e t h a n e

C h l o r o f o r m
1,1.1 -Trich loroe thane

1 , 1 -Dich loropropene
Carbon T e t r a c h l o r i d e
1 ,2-DichloroethaneBenzene
T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane :
Bromodichloromethane
trans-1 ,3-DichloropropeneT o l u e n e
cis-1 ,3-Dichloropropene :.
1 , 1 , 2-Tri ch l o ro e thane
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
Tetrachloroethene
DibromochloromethaneChlorobenzene
1 ,1 ,1 ,2-Tetrach loro e thaneEthylbenzene
m & p - X y l e n e s

CAS
Number
75-71-8
74-87-3 V-v:,. •••-.-.•
75-01-4
74-97-5 I; v; is* s&m^ • • ̂
75-00-3
75-69-4^^:te;^;M?^:^::-^
75-35-4
75-09-2 x.C-*v^.-.' :.-
156-60-5
75-34-3 • • ' • • ^ • : • : • . , ' . . • . - .
1 56-59-2
594-20-7 :
74-97-5
67-66-3 ;
71-55-6
563-58-6 T V ;
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6 : ,
108-88-3
10061-01-5 ::
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4

Concentration

;•."•••" ' . ' : ' " " • : ' • • • ' " : . ' • ' . ' ' • ' - ' - . ' ' ' • - • •

; - • • - ' . : - . , :•>-• . ' - . ; • : • • ' ' - i

12

' . • • - - ' • • • ' • • ; ' • • • • • ' :

7.8

Quantitation
Umit s ! Q u a l i f i e r

10 I U••- 10 r
5

:̂ :/: : - . - = - f O • i ' - : - P . '
10

- , ; - ' . . /-10:^:,
:;v:;::.

5
• • ' • . . 5,:, . " • : "

5
5
5
5

. ; ; - ' U : ; •
U•̂ ;m :m
U.•••:&v VAu

• : . . • ' ; • • . • • ; j j : ' .u•-. U :;uu
5 U

• . . • • . : ' " 5 -')••
5

/ • - - • . 5 • • . ' ' ,
5

: ' ' • • 5 .•:.--:
5
5
5
5
5•:*:-. ' 5 .'
5

•:••.- :' 5" - -.•
5
5
5
5
5
5
5
5
5

uuV ;•"<:uuuu
U
U
Uuuuuuu
uuuuu

Environmental Scienti s t s and Enjineen. Inc.
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V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; T H - 2 1
Client S a m p l e I D

Lab S a m p l e ID: W-98-5-33-6

o-Xylene
Styrene ;
BromoformI s o p r o p y l b e n z e n e
1 , 1 ,2 ,2-Tetrachloroe thane
Bromobenzene : - £
1 ,2,3-Trichloropropane
n-Propylbenzene ;
2-Chloro t o lu ene
1,3 ,5-Trimethylbenzene
4-Chlorotoluene
t - B u t y l b e n z e n e ' ' : : W ;:-v::;&f •" : ••• ; ;•::• :< -:1 ,2,4-Trimethylbenzene
s-Butylbenzene ^:Mfe^l; ] • ' , ; . • • ' V • ' - - - .
1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e : : • • • ! ;
1 ,4-Dichlorobenzene
n-Butylbenzene : '
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-ch!oropropane
1 ,2,4-Trichlorobenzene
Hexachlorobutadiene
N a p h t h a l e n e
1 ,2,3-Trichlorobenzene •

106^2-3 I
100-42-5 f
75-25-2
98-82-8
79-34-5

- '.'. ••' •":-"•••.'• :---;

H08-86-1 - • " ; : • . : . ; \ - '• - . . - . : :. :
96-18-4 |
103-65-1 !
95-49-8
108-67-8 :;
106-43-4
98r06-6V H^iK^- i-:;̂ :;
95-63-6:i-35;98-8^;>, ' iO:?:: ••,-:::?-
541-73-1
99-87>6
106-46-7
104-51-8
95-50-1
96-12-8

. ••;:::,: ̂ :y^^^

•:,::;;:.•::•;-" > i < M . ; y [ ;

120-82-1 |
87-68-3
91-20-3
87-61-6 ?

5
• • 55: ^^-:<:5 . :V-:- : ---:- . :•

5• .• -..-.vs?^ • : •:.
5- . - , - 5 ' - . . -
5• v , : ; 5 . - - •-.-,• •
5

:^::^£:m'- • •
5

•:._#,- x>K5-:;^., -• ' ,
5

' . • • = • • • ••."•5,.--:

5
• •• . - - - S T - : ,

5
- . • . 5**

5
• ' : - • 5 : ' - : . - ^

10.7=-.- 5 -/:.::. '

uuu
:.-*.U • . • ; ; • ; •

U
: : ' - . , U - - •

Uuu
. :•: / U ,:

U;;:-,<. u •••*•u
; v G - U • s?

U: -.- u :.auuu
: ' I U • • • • :u- : - - , - . U -.-,

Uu
Surrogat e Compound |%Rec
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) Toluene-d8
( S S ) p-Bromofluorobenzene

98 %
100 %

92 %

Recovery Limits (%)
86 — 118
88 ~ 110
86 — 116

Qual i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" Indi ca t e s compound was i d e n t i f i e d out of the method working

l imit s and should be considered an estimated value.
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not wi th in method l i m i t s due to matrix e f f e c t .

N o t e : Method detect ion l imi t s are a p p r o x i m a t e l y 1/5 of report ing limits.

Environmental Scient i s t s and Engineers, Inc.
D 01234
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3008-020; T H - 2 1
C l i e n t S a m p l e I D

S a m p l e Tag No.: 55523, 55524
L a b S a m p l e I D : W-98-5-33-6Matrix: Water
Data F i l e n a m e : VOAA2008.D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

Analyst: SBS
Unit s :

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i e r

No T e n t a t i v e l y I d e n t i f i e d Compounds were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.

All t entat ive ly i d e n t i f i e d compounds are estimated values.

1
1 Environmental Scient i s t s and Engineers. Inc.

D01235
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3008-020; T H - 2 2
C l i e n t S a m p l e I D

S a m p l e Tag No.: 55519, 55520
L a b S a m p l e I D : W-98-5-33-5

Matr ix: Water
Data Filename: VOAA2007.D

EPA M e t h o d : 8260
Date S a m p l e d : 05 /26/98

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

Units:
D i l u t i o n Factor: 1

Analyte
D i c h l o r o d i f l u o r o m e t h a n e
Chlorome thane ::
Vinyl C h l o r i d e
Bromomethane :

 : ; ; "'; ::.^Chloro e thane
Trichloro f luoromethane •
1 , 1 -Dichloroe thene
M e t h y l e n e C h l o r i d e
trans-1 ,2-Dichloroethene
1,1-Dichloroe thane
cis-1 ,2-Dichloroethene
2,2-Dichloropropane .
Bromochloromethane
C h l o r o f o r m : ;
1,1,1 -Trich loroe thane
1 , 1 - D i c h l o r o p r o p e n e
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane
Benzene
Crichloroethene
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane .
Bromodichloromethane
trans-1 ,3-Dichtoroprbpene
T o l u e n e
cis-1 ,3-Dichloropropene
1 ,1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Oibromoethane
1 ,3-Dich l oropropane
T e t r a c h l o r o e t h e n e
Dibromochloromethane
Chlorobenzene •
1 ,1 ,1 , 2 - T e t r a c h l o r o e t h a n e
Ethylbenzenem & p - X y l e n e s

C A S
Number
75-71-8
74-87-3
75-01-4
7 4 - 9 7 - 5 ' i ; : / . : : • : : ; > ' • " : : - , : : ;
75-00-3
75-69-4 ,•<?/*,. -:-0;-: :•:#
75-35-4
75-09-2
156-60-5
75-34-3
1 56-59-2
594-20-7 v
74-97-5
67-66-3
71-55-6
563-58-6
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4

Concentration

• • • • : . ; • • ; • •..••;-..•;••;;.;.

.••r: :-? ;:- : . ./v;.-'-\ :.£?
: : ; . : - . : : - V 1 9 . : ,-v

• • • • : . ' . : ' ' • ' ] ' • ' " • • • ' ' - ' • - i ' :

1 ' . ' :

17

: . . ' - ' ' . ' .

QuantitationLimits
10

; 10
5

^ V V ^ - I O - x ? . - : : - : ' : -
10

i^V ^ ' - : ^ o ' V-
5: - - : - : v &
5; ..-.-55 • "
5: ;,,5

5;••. . 5 •' •
5

: ".''iS -
5

. • - • • ' B
5
5
5

: . .-- : v;;:55
:-n K - 5 : , • -

5
. , - - : 5

5
5
5.- . -:B.
5

•.•<, -..-5- • ,•-.
5• : • • • - ; • - • 6 - .
5

Qualifier
Uu
U•.-:-•: ;U -̂ ;
U^u • ••;u
Uu >uuuuuuuuuuuuuuuu •uuu
uuuuu

Environmental Scient i s t s and Engineers. Inc.
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V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; T H - 2 2 Lab S a m p l e ID: W-98-5-33-5
C l i e n t S a m p l e I P

o - X y l e n e
Styrene
Bromoform
I s o p r o p y l b e n z e n e .
1 , 1 ,2.2-TetrachloroethaneBromobenzene : > ; > : : . ;
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene
2-Chloro t o lu ene
1 ,3 ,5-Trimethylbenzene
4-Chlorotoluene
t-Butylbenzene ;::v: :: ;H •
1 ,2,4-Trimethylbenzene
s-Butylbenzene ' ' ' % . - ' : . ^ : ; £ ' ' ' O " : : ; .1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e •:
1 ,4-Dichlorobenzene
n-Butylbenzene ' '
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
H e x a c h l o r o b u t a d i e n e
N a p h t h a l e n e1 ,2 ,3-Trichlorobenzene

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86-1 •
96-18-4
103-65-1
95-49-8
108-67-8
106-43-4
98-06-6 t,L ••..•£&: ~ : > } :
95-63-6
T35-98r8:.:^niM: . r%'-.
541-73-1
99-87-6 • • : - ^ J : -
106-46-7
104-51-8
95-50-1
96-12-8
120-82-1
87-68-3 i •
91-20-3
87-61-6- r

. • ' • : ' ' ' " ' - ' - '

5
5
5
5 ;-\ ,
S

•. .5: •?':
5
5 ••.". ••;

! 5

. ' • . . -.-. . • . • ' . -

:- : :-::..7i:v-:;:..:^;-;:. •-:•::

5
5

- „ 5 - - . . V . : - . V :
5

• • . &v, -•-..;. .•:
5
5: •
5
5
5
5
5
5

10
5

U
U
U

• ' • S - ' U ^
UV ••:,:-,
U
U :-•
U: UU: ' . - m u : ; • • -u

.:̂ U vjffi
U.••:^:-U ..-;;•
Uuu

:•-, U .•::•.
U

: U . :•
U
U

Surroga t e Compound l%Rec
(SS) Dibromof luoromethane j 98 %
( S S ) Toluene-d8
( S S ) p - B r o m o f l u o r o b e n z e n e

97 %
93 %

Recovery Limits (%)
86 -- 118
8 8 — 1 1 0
86 — 116

Qual i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working

l i m i t s and should be considered an es t imated value.
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not wi th in method l i m i t s due to matrix e f f e c t .

N o t e : Method de tec t ion l imi t s are a p p r o x i m a t e l y 1/5 o f r epor t ing l imit s .

Environmental Sci en t i s t s and Engineers. Inc.

D 01237



V o l a t i l e Organic C o m p o u n d s Report Page 3 of 3

3008-020; I H - 2 2
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 9 , 55520
L a b S a m p l e I D : W-98-5-33-5

Matrix: Water
Data F i l e n a m e : VOAA2007.D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

Analy s t : SBS
Units: p g / L

L

E
IT e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i e r

No T e n t a t i v e l y I d e n t i f i e d Compounds were f o u n d .

I

tcQ u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t en ta t iv e ly i d e n t i f i e d compounds are es t imated values.

Environmental Scientist s ind Engineers, Inc.

f
rrir

D 01238



V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; T H - 2 3
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55507, 55508
L a b S a m p l e I D : W-98-5-33-2

Matrix: Water
Data F i l e n a m e : VOAA2004.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8A n a l y s t : SBS
Units: / / g / L

Dilut i on Factor: 1
A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e
Vinyl C h l o r i d eBromomethane : i : V ; : T
C h l o r o e t h a n e
T r i c h l o r o f luorornethane ~ :1,1-Dichloroe thene
M e t h y l e n e C h l o r i d e : ^ • = '
trans-1 ,2-Dichloroe thene
1,1-Dichloroethane
cis-1 ,2-Dichloroethene
2,2-Dichloropropane
Bromochloromethane
C h l o r o f o r m
1 ,1 , 1 - T r i c h l o r o e t h a n e
1 , 1 - D i c h f o r o p r o p e n e
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane
Benzene
T r i c h l o r o e t h e n e
1 ,2-Dichloropropane
Dibromomethane
Bromodichloromethanetrans-1 ,3-DichloropropeneT o l u e n e
cis-1 ,3-Dich loropropene
1 ,1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
Tetrachloroe thene
Dibromoch loromethane
Chlorobenzene
1 .1 .1 ,2-Tetrach loro e thane
E t h y l b e n z e n e
m & p - X y l e n e s

CAS
Number

175-71-8
74-87-3
75-01-4
74-97-&*:;;-:Y:K^-W-V.v;!:
75-00-3
7B-GS^K-:m^^m-:---::
75-35-4
75-09-2* ' Vv> . . . / I - - :
156-60-5
75-34-3
1 56-59-2
594-20-7
74-97-5
67-66-3 :
71-55-6
563-58-6
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
74-95-3 ;••- ,
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4
142-28-9
127r18-4
124-48-1
108-90-7
630-20-6
100-41-4

Concentration

:..;:;:-::::.i;y:.:v;:;:-::;-.:.:*
:?:̂ -:̂

; - ; .̂ ..t.|. • . : ' • ' : . : ' " ; - " : ' . ; * : ; * ' ! v : ' \ ' V " > f •

. ' . ' ] ' • . - " ' ' . ' " " ' . - • • " • • • : " ! : : : : ' : ' ' • ' : l i ' " : : - !

. - • • . - : . - , - . - ; : - • ' • ; • • • • • •

• ' ••' ••'.'•• : :'•':•&'• -

: . . > • . • . : • : • : ; - ' .

• ' ; - - ' ' ; . • : ; - - ' . . . . . . ; ' • ' • " • ' .

• , • : • • : ; i : ' ' : : ; : - : v : " j % i : ; : ' - v :
. • :••..:• ...

31

QuantitationUmits
10
10
5

' f f i i - S - • . " . f S | - « ' - * ? . i > I . . , ' ';•:•;.•::••• • -. . :-l-w- - .-•-; -••;
10m* ,^W;^.::.:50;;- --.̂ 6* :̂ .->.
5

-v : • :-.'^.6^":; : •
5( - ••••:,5-->r •<•?:;
5'•••.,• • •&&•.* - ''•'••;•'5: • > < : - . . • :•.,?& : ' , . : . .
5

; . ' - V 5 : . - • '
5

••-. . ; 1 ' 5 . '
5: • - . . - :•*>+:•: .
5

' " . . ' : . " ' 5 • • > : " . ' ' • ' : .
5

s & - : ; : : ' B - - ^ - v .
5
5 •-.' •
5

' .: , :5 :-.= ' '
5;5--.:" .
5

•&:."•••..• . .-
5

Q u a l i f i e r
U

: V .
U

. • • ' : « . • • : ¥ : 1 I ' - . :*:••:.5:;::>::|:.U V*.
U

' -iM:\i . ; ' H C ,
U;-^-u -:!,;:
U
U
U

l_i." U - -U^::::;u -:-:u> v - ' £ U --.;uuuuuuu
;-:*U .':.-•

U:V tU
Uu
uuuuu

11
vironmenul Scieniisis and Engineers, Inc.

D 01239



V o l a t i l e Organi c C o m p o u n d s Report Page 2 of 3

3008-020; T H - 2 3
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-2

o - X y l e n e 1106-42-3 1
Styrene 100-42-5
Bromof orm i 7 5-2 5-2
I s o p r o p y l b e n z e n e
1 , 1 ,2 ,2-Tetrach loroe thane
Bromobenzene V ?
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene ;
2-Chloro t o lu ene
1 ,3,5-Trimethylbenzene
4-Chloro t o lu ene
t-Butylbenzene^xi;-':;.;??^:;;"^ : ' ' • • • '1 ,2,4-Trimethylbenzene
s-Butylbenzene P '•:"'-1i?':'-:-:-\ ' : ..•••••'".1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e ; ;

1 ,4-Dichlorobenzene
n-Butylbenzene
1 ,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1 ,2,4-Trichlorobenzene
H e x a c h f o r o b u t a d i e n e
N a p h t h a l e n e1 ,2,3-Trichlorobenzene

98-82-8
79-34-5
108-86-1
96-18-4
103-65-1 .
95-49-8
108-67-8
106-43-4
98-06-6W; -":{-:.: -. .""•
95-63-6
135-98-8p^^a.-:

541-73-1
99-87-6 ; & ; n - ' . :

106-46-7
104-51-8
95-50-1
96-12-8
120-82-1
87-68-3;
91-20-3
87-61-6

. . : ; ' : - . . • - . " ' :

• ' • . s : ' ^ " . : ! . " . . . ".".>.";:•-:•.:

.-;.;: ,: -:-:;̂ : ;:;:.-•;"

• - ' : . - ' - - : r f -

5
5
5

: • •'••jiB^-V- •
5•.-.-. . V; 5 ::̂ ->
5
5
5
5
5,> -;;^- 5 •.«;;.;:"
5

.'»,:• ..5 <$:•:>•:•
5

• ' 5 • , • • . - - •
5: : 5 : : : v ' :
5
5 ' : * ' • •
5

• -L --:-.B ^-,10

Uu
U: ' - ^ - u . - . • •u

, -> ,: ' U ' , . 'uuuuu• ' v : ; 5 ; : ; u ^ ,u•sxfv :•••*••u
: - Y : - U • V . i

U
: : :;U -uuuuu.i • , . 5 - : , ^ r-^.u •*

S u r r o g a t e Compound |%Rec !
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8( S S ) p - B r o m o f l u o r o b e n z e n e

101 % !
97 % |
94 % !

Recovery
86
88
86 •

Limit s (%)
- 118
- 1 1 0
- 116

Quali f i er s:
"U" I n d i c a t e s compound was searched for and not de t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working

l i m i t s and shou ld be considered an e s t imated value.
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not within method l i m i t s due to matrix e f f e c t .

N o t e : Method d e t e c t i on l imi t s ar e a p p r o x i m a t e l y 1 /5 o f r e p o r t i n g l i m i t s .

Environmental Sci en t i s t s and Engineers. Inc.
D 01240



Jj V o l a t i l e Organic C o m p o u n d s Repor t Page 3 of 3

3008-020; T H - 2 3
C l i e n t S a m p l e I D

S a m p l e T a g No.: 55507, 55508L a b S a m p l e I D : W-98-5-33-2
Matrix: Water

Data F i l e n a m e : VOAA2004.D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : SBS
Unit s: p g / L

J T e n t a t i v e l y I d e n t i f i e d Compound Concentration Q u a l i f i e r

No Tenta t iv e ly I d e n t i f i e d Compounds were f ound .

J Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s are estimated values.

1
1
1
1

Environmental Scienti s t s and Engineers, Inc.

D 01241



V o l a t i l e Organic C o m p o u n d s Report Page 1 of 3

3008-020; T H - 2 4

f

C l i e n t S a m p l e I D
S a m p l e Tag No.: 55504, 55505

L a b S a m p l e I D : W-98-5-33-1
Matrix: Water

Data F i l e n a m e : VOAA2003.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 6 / 1 , 4 / 9 8
A n a l y s t : SBS

Uni t s : / / g / L
D i l u t i o n F a c t o r : 5, 1

Analyt e
Dich lorod i f l uorome thane
Chlorome thane .̂ :.• :
Vinyl Chloride
Bromometnane f/ i Cv:. %£% y :•• '• . . ;-:

Chloroe thaneTOchlorof luoromethane;!^^ v;-
1 ,1-Dichloroe thene
Methylene C h l o r i d e :* f*
trans-1 ,2-Dichloroethene
1 ,1-DichIoroethane : "j :
cis-1 ,2-Dichloroethene
2,2-Dichloropropane
BromochloromethaneC h l o r o f o r m
1,1,1 -Trich loro e thane
1 r T-Dichloropropene :
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroethane '•/..•'
Benzene
Trichloroethene
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane
3romodichloromethane

trans-1 ,3-Dichloropropene - :T o l u e n e
cis-1 ,3-Dichloropropene : ' : : • : ' • ' . '
1 ,1 ,2-Trichloroethahe
1 ,2-Dibromoethane
1 ,3-Dich l oropropane
Tetrachloroethene :•
Dibromochloromethane
Chlorobenzene ' : • :
1.1,1 ,2-Tetrach loroe thane
Ethylbenzenem & p - X y l e n e s

C A S
Number
75-71-8
74-87-3 ;
75-01-4
7Vfc97^5«- :^m±'K75-00-3
75-69-4. «Nf '^mZW75-35-4
75-09-2 ; --vy '
156-60-5
75-34-3-W-^ -:-
156-59-2
594-20-7,— -^ .
74-97-5
67-66-3
71-55-6
563-58-6
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6 J v
108-88-3
1006T-01-5
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4

Concentration
» :

;y-V; • .
- '•*.--.•.•-• :." • : • : • ••"•;"

• '.:>.: •'''':'•::- '-. • ' "• '•

•:~^'

•"•:•"'•• '•'..- •":-.

. :••.••]•;•.;

530

- • : r ; : . : : v - ' . •

Quantitation
Umits

10• ••'-•• -^.m •••••• . "
5::^f:Ji ::

:i:1:Q:€v' ::-̂ |y::

10}*mmvm«*m
5;;::,^,,,S^.:•5i;:j;:r.^,;;:; f

5
:̂ :-:;-.- -,::•• 5T*>' /••-•:•.•:

5^^•^:m^-<*:^:
5

: : v ; : - : - : v - i ' ' . i 5 : : ^ : - V V : V . - " : : : - t
5

• ' • : • • • " : • : : : > - . : ; - . , 5M-" • . ' : * •
5: : - - : ' • • • ' . • • s . B ' - v ' . ' . " - " ' ; •
5• - , - • 5 ' . : ' : . . • : , '5

' . : - : ' . " : ; ^ 5 ; j J : 2 / - ,:::
5

;^;/- ^5y;>^:-' - . ' ; : •
5

:,:iK;,v-:;i;; 5:%:- :-:--.-•-
5

• ' . : " i - . / E : . : - ' - " . • • :
5

: • ' • ' - . 2 5 ' - ; - , - • . -
5

- :. --5^,: • - : • >

5
' . ' : . . • ' - ' • ' ; > . : 5 - s • ' . - : ! -;":•:

5

Qual i f i e r
U
U
U

;:: m U "-::•
Ub - : M U - - - : «
U; ^U-,%:
U•• :u •-•;:
U

- ' • • • • • U • ' . :
U: & u • • ' • , :u:---:U -?V
Uuu

•v>:U -.
U

-.- :4U :i
U: - - - , - . ; . - u • ;uuuuu
Du

: U
U
U
U

vironmental Scientists and Engineers. Inc.

D 01242



V o l a t i l e O r g a n i c C o m p o u n d s Report Page 2 of 3

1
1
1
1
1

3008-020; T H - 2 4 J L a b S a m p l e I D : W-98-5-33-1
C l i e n t S a m p l e I D

o-Xylene
Styrene
Bromoform
Isopropylbenzene .1 ,1 ,2,2-Tetrachloroethane
Bromobenzene :.
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene
2 - C h t o r o t o l u e n e
1 ,3,5-Trimethylbenzene
4 - C h I o r o t o l u e n e
t - B u t y l b e n z e n i e i ^ . v : - ' : : - ' ^ ' : - . ? ^ : - - '1 ,2,4-Trimethylbenzene
s-Butylbenzerie* ;• • :C W^' *•• -•^••'-
1 ,3-Dichlorobenzene
p - l s o p r o p y l t o l u e n e :
1 ,4-Dichlorobenzene
n-Butylbenzene
1 ,2-Dichlorobenzene
1 ,2-Dibromo-3-chtoropropane
1 ,2,4-Trichlorobenzene
H e x a c h f o r o b u t a d i e n e .
N a p h t h a l e n e
1 ,2,3-Trichlorobenzene

1 106-42-3 !
100-42-5
75-25-2
98-82-8

1 79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8
106-43-4
98-06-6--: .- :•-><.>*.*, • :
95-63-6
135-98-8 • ̂ :^v-vvv
541-73-1
99-87-6
106-46-7
104-51-8
95-50-1
96-12-8
120-82-1
87-68-3
91-20-3
87-61-6

;

' •

' , ' : ' . ' . : • ' • ' ' - : : £ : - : i ; v ;
•-;••>•:::;>.-' : .••:;.;x:.;l:

5
' ..-,&: :.v -.:

5
. - . ' . -\6^-,:,-^

5• • • " • • ' • • • 5 : - ; . • v : :.
5-5-;--- ' '
5

• ' - . ' . B - . ' . V : • '5:• ;•'?£*< &$£$&• -:
5-:-ymm^-^
5., ;.,.5:;:,:, i, ,..
5-•-::«-. - • • • • - .
5• - • • B - ; - . . .... .
5

: - ' v : - ' 5 i ; - . - ! : , : . k - , -
10. ' • - , . . :-5-:::- . • - ; :

Uu
U

: , U . :u
U V •u

:-U ••<u
• :.: U -^

U
C ' ^ i . U - : . ::V;

U
^•: U -;.^t:uu -mu

• : • : • : : U --
U

.,::., U v
U

:-;;:;- U ' ,1
U

• • ' • * - U ' . - • • "
S u r r o g a t e Compound I %Rec ! Recovery Limits {%) [
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p-Bromof luorobenzene

97 %
103 %
101 %

86 — 118 i
88 — 110
86 — 116 |

Qual i f i e r s :
"U" I n d i c a t e s compound was searched for and not detected.
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl i m i t s and shou ld be considered an es t imated value.
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not wi th in method l i m i t s due to matrix e f f e c t .

N o t e : Method d e t e c t i on l i m i t s are a p p r o x i m a t e l y 1 /5 of r epor t ing l i m i t s .

Environmental Sci en t i s t s and Engineers. Inc.

D 01243



V o l a t i l e Organic C o m p o u n d s Report Page 3 of 3

3008-020; T H - 2 4
Client S a m p l e 10

S a m p l e Tag No.: 55504, 55505
Lab S a m p l e ID: W-98-5-33-1

Matrix: Water
Data F i l e n a m e : VOAA2003.D

EPA M e t h o d : 8260
Date A n a l y z e d : 6 / 1 , 4 / 9 8

A n a l y s t : SBS
Units: / / g / L

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Qual i f i er

No Tenta t iv e ly I d e n t i f i e d Compounds were f ound .

' 1
I /
: 4
" 1

." j

Q u a l i f i e r :
"T" I n d i c a t e s compound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.
All t e n t a t i v e l y i d e n t i f i e d compounds are e s t imated values.

Environmental Scientists and Engineers. Inc.
r

D 01244
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I APPENDIX 5.6
I T O T A L V O L A T I L E P E T R O L E U M H Y D R O C A R B O N S ( T V P H )

A N D| T O T A L E X T R A C T A B L E P E T R O L E U M H Y D R O C A R B O N S( T E P H ) I N G R O U N D W A T E R
I
1
1
I
1
1
1
1
1
1 ______
1
I *

D 01245



Petroleum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 1 0

EPA Method:Lab S a m p l e ID:
Matrix:T a g Number:
Date S a m p l e d :

mod. 8015/mod. 8100
98-5-8-3Water
55492. -493, -494
05/08/98

V o l a t i l e s Dilution Factor: 1

Analyst: R S W / D P DV o l a t i l e s Date Analyzed: 0 5 / 1 1 / 9 8Date Extracted: 0 5 / 1 5 / 9 8Extractables Date Analyzed: 0 5 / 1 9 / 9 8
Units: / r g / L

Extractables Dilut ion Factor: 1

Analyte
T o t a l V o l a t i l e HydrocarbonsTotal Extractable Hydrocarbons

CASNumber
N A
N A

Concentration
770
1100

Reporting
Limits
500
1000

Qualif ier

1 Surrogat e Compound
( S S ) a.a .a-Tri f luoro to luene
( S S ) Ruorobenzene( S S ) o-Terphenyl

% Recovery
110 %122 %

19 % •

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f ound in the method blank andhas been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
" * " Indi ca t e s surrogate is outside of recovery limits due to matrix e f f e c t .

s=Walsh
Eavironi i cod Enjineen, Inc.

D 01246



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 1 6

EPA Method:Lab S a m p l e ID:
Matrix:
Tag Number:Date S a m p l e d :

mod. 8015/mod. 8100
98-5-8-1Water
64496, -497, -498
05/08/98

Vola t i l e s Dilution Factor: 1

Analyst: R S W / D P D
V o l a t i l e s Date Analyzed: 0 5 / 1 1 / 9 8Date Extracted: 0 5 / 1 5 / 9 8

Extractables Date Analyzed: 05 /19/98
Units: / / g / L

Extractables Dilution Factor: 1

Analyte
Total Vola t i l e HydrocarbonsTotal Extractable Hydrocarbons

CAS
Number
N A
N A

Concentration
740

ReportingLimits
5001000

Qual i f i er
U

I
I

Surrogate Compound
( S S ) a,a,a-Trifluoroto!uene( S S ) Fluorobenzene( S S ) o-Terphenyl

%Recovery
81 %106 %
67 %

Qual i f i er s:
"U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."6" I n d i c a t e s compound was f ound in the method blank andhas been corrected.•J" I n d i c a t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value." * " I n d i c a t e s surrogate Is outside of recovery l imit s due to matrix e f f e c t .

*«»ux>nme»ul Sci emi f t i tad Eafiaecn, Inc.

D 01247



Petro l eum H y d r o c a r b o n s Report
3008-020; TH-18

EPA Method:Lab S a m p l e ID:
Matrix:T a g Number:
Date S a m p l e d :

mod. 8015/mod . 8100
98-5-8-2Water64500,-501,-502
05/08/98

V o l a t i l e s Dilut ion Factor: 1

Analys t :V o l a t i l e s Date A n a l y z e d :
Date Extracted:Extractable s Date Analyz ed: 0$,

Units:
Extractable s Dilution Factor:

x

Analyte
T o t a l Extractable Hydrocarbons

CASNumber
N A

Concentration Reporting
L f m r t s
1000

— — — .̂
— \

IIIII1I1

Surrogate Compound
( S S ) a.a .a-Trif luoro to luene
( S S ) Ruorobenzene( S S ) o-Terphenyl

%Recovery
80 %69 %
73 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit.*8" Indica t e s compound was found in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workinolimits and should be considered an estimated value.
" • * I n d i c a t e s surrogate is outside of recovery l imi t s due to matr ix

tuaro^acaul SeicaluU tad Eajiocert, Inc.

D 01248



Petroleum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 1 9

EPA Method:Lab Sample ID:Matrix:Tag Number:
Date S a m p l e d :

mod. 801598-5-33-4Water
55515, 55516
0 5 / 2 6 / 9 8

Analyst: DPDVolati le* Date Analyzed: 06/01/98Units: / / g / L

V o l a t i l e s Dilut ion Factor: 1

Analyte
Total V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration
Reporting

limits
500

Qualif ier
U

Surrogate Compound
( S S ) a,a,a-Trifluorotoluene( S S ) Ruorobenzene

%Recovery
87 %81 %

Qual i f i e r s : "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indica t e s compound was f ound in the method blank andhas been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." • " I n d i c a t e s surrogate is outside of recovery limits due to matrix e f f e c t .

oenul Seieatim tod Enjinaen, fac.

D 01249
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Petro l eum H y d r o c a r b o n s Report Page 1 Of

| 3008-020; TH-1 9 |

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

Client S a m p l e I D
Mod. 810098-5-33-11Water
55517
5 / 2 6 / 9 8

Analyst: DPDDate Extracted: 6 / 3 / 9 8Extractables Date Analyzed: 6 / 1 0 / 9 8Units: mg/L

Extractables Dilution Factor: 1

J Analyte
Total Extractable Hydrocarbons

CAS
Number
NA

Concentration DetectionLimHs
1

Qual i f i er
U

J
J

1
1
I
1
1

Surrogate Compound
( S S ) o-Terphenyl

Quali f i er s:

%Recovery
91 %

•U" Indicates compound was searched for and not detectedat or above the method detection limit."B" Indica t e s compound was f ound in the method blank andhas been corrected.
*J" Indi ca t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value.
" * " Indica t e s surrogate is outside of recovery limits due to matrix e f f e c t .

oeau] Scicotiiu ud Enf ioecn, be.
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Petrol eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 0

EPA Method:Lab Sample ID:Matrix:Tag Number:Date Sampled:

mod. 8015
98-5-33-3Water
55512,55513
05/26/98

Analyst: DPDVolat i l e s Date Analyzed: 06/01/98
Units: / sg /L

Volat i l e s Dilution Factor: 1

Analyte
Total V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration ReportingLimits
500

Qualifier
U

Surrogate Compound
( S S ) a,a,a-Trif!uorotoluene( S S ) Fluorobenzene

%Recovery
83 %77 %

Quali f i er s: "U" Indica t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f o u n d in the method blank andhas been corrected.•J" I n d i c a t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * ' Indi ca t e s surrogate is outside of recovery limits due to matrix e f f e c t .

l Scientist! sod Eagiacczx, Inc.
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Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 0

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:Date S a m p l e d :

Client S a m p l e I D
Mod. 810098-5-33-10Water
55514
5 / 2 6 / 9 8

Extractables Dilution Factor: 1

Analyst: DPDDate Extracted: 6 / 3 / 9 8
Extractables Date Analyzed: 6 / 8 / 9 8Units: m g / L

A n a J y t e
Total Extractable Hydrocarbons

CASNumber
N A

Concentration DetectionLimits
1

Qualifier
U

[ S u r r o g a t e Compound
I ( S S ) o-Terphenyl

%Recovery (
87 % 1

Q u a l i f i e r s : "U" Indicate s compound was searched for and not detectedat or above the method detection Emit."B" I n d i c a t e s compound was f ound in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imits and should be considered an estimated value." • " I n d i c a t e s surrogate is outside of recovery limhs due to matrix e f f e c t .

EaviroomenUl Scieotuti tad Engineers, Inc.

D 01252



Petroleum H y d r o c a r b o n s Report Page 1 of 1

3008-020; TH-21

EPA Method:Lab S a m p l e ID:Matrix:T a g Number:Date S a m p l e d :

mod. 801598-5-33-6Water
55523, 55524
0 5 / 2 6 / 9 8

V o l a t H e s Dilution Factor: 1

Analyst: DPDV o l a t i l e s Date Analyzed: 06/01/98Units: j r g / L

Analytc
Total V o l a t i l e Hydrocarbons

GASNumber
N A

Concentration ReportingLimits
500

Qual i f i er
U

Surrogate Compound
( S S ) a.a.a-Trifluorotoluene( S S ) Fluorobenzene

%Recovery
86 %
78 %

t Qualifiers: "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" Indica t e s compound was found in the method blank andhas been corrected.
•J" Indi ca t e s compound was I d e n t i f i e d out of the method workingl imit s and should be considered an estimated value." * " Indi ca t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

^•"uoameatil Scieatitt toJ Engineer*, Inc.

D 01253



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

I 3008-020; TH-21 I

EPA Method:Lab S a m p l e ID:
Matrix:T a g Number:
Date S a m p l e d :

Client S a m p l e I D
Mod. 8100
98-5-33-13Water
555255 / 2 6 / 9 8

Analyst: DPDDate Extracted: 6 / 3 / 9 8
Extractables Date Analyzed: 6 / 8 / 9 8

Units:. mg/L

Extractables Dilution Factor: 1

b yte
I Extractable Hydrocarbons

CAS
Number
NA

Concentration DetectionLimits
1

Qual i f i e r
U

E Surrogate Compound
( S S ) o-Terphenyl

% Recovery {
82 % I

Qualif iers:
"U" Indi ca t e s compound was searched for and not detectedat or above the method detection limit.
"B" Indicat e s compound was found in the method blank andhas been corrected."J" Indi ca t e s compound was i d e n t i f i e d out of the method workingl imits and should be considered an estimated value." * " I n d i c a t e s surrogate is outside of recovery limits due to matrix e f f e c t .

Environment*] Scieatiiu lad Eajinccri, be.

D 01254



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 2

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date S a m p l e d :

mod. 8015
98-5-33-5Water
55519, 55520
0 5 / 2 6 / 9 8

Analyst: DPDV o l a t i l e s Date Analyzed: 0 6 / 0 1 / 9 8
Units: p g / L

Volat i l e s Dilution Factor: 1

Analyte GASNumber
Tota l V o l a t i l e Hydrocarbons I N A

Concentration ReportingLimits
500

Quali f i er I
U \

Surrogate Compound
( S S ) a,a.a-Trif iuorotoluene( S S ) Ruorobenzene

%Recovery
86%
77 %

Qualifiers: "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected."J" I n d i c a t e s compound was id en t i f i e d out of the method workinglimits and should be considered an estimated value." * " I n d i c a t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

EWBOBBMUJ S c J c o U i t i tad Eajinecn, be.

D 01255



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 2

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date S a m p l e d :

Client S a m p l e I D
Mod. 810098-5-33-12
Water55521
5 / 2 6 / 9 8

Extractables Dilution Factor: 1

Analyst: DPD
Date Extracted: 6 / 3 / 9 8Extractables Date Analyzed: 6 / 8 / 9 8Units: m g / L

Analyte
Total Extractable Hydrocarbons

CASNumber
N A

Concentration DetectionLimits
1

Qual i f i er
U

( ( S u r r o g a t e Compound
f ( S S ) o-Terphenyl

% Recovery 1
73% i

Q u a l i f i e r s : "U" Indicate s compound was searched for and not detectedat or above the method detection limit."B" I n d i c a t e s compound was f ound in the method blank and
has been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imits and should be considered an estimated value." * " Indi ca t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

Eovwooaeaul y^irntini and Eajiaeen, loc.

D 01256



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 3

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date S a m p l e d :

mod. 801598-5-33-2
Water
55507, 55508
0 5 / 2 6 / 9 8

Vola t i l e s Dilution Factor: 1

Analyst: DPD
Vola t i l e s Date Analyzed: 0 6 / 0 1 / 9 8Units:

Analyte
Total V o l a t i l e Hydrocarbons

CAS
Number
NA

Concentration ReportingLimits
500

Qual i f i e r
U I

Surroga t e Compound
( S S ) a ,a ,a-Tri f luoro to luene
( S S ) Fluorobenzene

%Recovery
90 %
78 %

Qualifiers: "U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indicate s compound was found in the method blank andhas been corrected."J" Indica t e s compound was id en t i f i ed out of the method working
l imit s and should be considered an estimated value." * " Indi ca t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

I

calal Scicatuu tad Eojinan, Inc.

D 01257



Petroleum H y d r o c a r b o n s Report Page 1 of 1

I 3008-020; T H - 2 3 I

EPA Method:Lab Sample ID:Matrix:Tag Number:Date S a m p l e d :

Client S a m p l e ID
Mod. 810098-5-33-9Water
55509
5 / 2 6 / 9 8

Analyst: DPDDate Extracted: 6 / 1 / 9 8Extractables Date Analyzed: 6/4/98
Units: m g / L

Extractables Dilution Factor: 1

Analyte
Total Extractable Hydrocarbons

CASNumber
NA

Concentration DetectionLimits
1

Quali f i er
U

Surrogate Compound %Reeovery
( S S ) o-Terphenyl 75 %

Qual i f i er s:

1
1
I

I
I

"U* I n d i c a t e s compound was searched for and not detectedat or above the method detection limit.
"B" Indica t e s compound was f ound in the method blank andhas been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * " Indicates surrogate is outside of recovery limits due to matrix e f f e c t .

Eaviroomeatt! Scieotuti tad Engineers, Inc.

D 01258



P e t r o l e u m H y d r o c a r b o n s Report Paoe 1 of 1

3008-020; T H - 2 4

EPA Method:Lab S a m p l e ID:Matrix:
T a g Number:Date S a m p l e d :

mod. 8015
98-5-33-1Water
55504, 55505
0 5 / 2 6 / 9 8

V o l a t f l e s Dilution Factor: 1

Analyst: DPDVola t i l e s Date Analyzed: 0 6 / 0 1 / 9 8Units: j r g / L

Analyte
Tota l V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration
1100

ReportingLimits
500

Quali f ier

l
I
I

Surrogat e Compound
( S S ) a ,a ,a-Tri f luoro t o lu ene( S S ) Ruorobenzene

%Recovery
87 %79 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detectedat or above the method detection limit."B" Indi ca t e s compound was f ound in the method blank andhas been corrected."J" Indi ca t e s compound was i d e n t i f i e d out of the method workingl imit s and should be considered an estimated value." * ' I n d i c a t e s surrogate is outside of recovery limits due to matrix e f f e c t .

nrtitiiti tad Engineers, Inc.

D 01259
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Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 4

EPA Method:Lab S a m p l e ID:
Matrix:
Tag Number:Date S a m p l e d :

Client S a m p l e I D
Mod. 8100
98-5-33-8Water
S55065 / 2 6 / 9 8

Extractables Dilution Factor: 1

Analyst: DPDDate Extracted: 6 / 1 / 9 8Extractables Date Analyzed: 6 /4 /98Units: mg/L

Analyte
Total Extractable Hydrocarbons

CASNumber
N A

Concentration DetectionLimits
1

Qualifier
U

Surrogat e Compound I %Recovery
( S S ) o-Terphenyl 77 %

Qualifiers:

I
I
1
I

"U" Indicates compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected.
"J" Indicates compound was ident i f i ed out of the method workingl imit s and should be considered an estimated value." • ' I n d i c a t e s surrogate is outside of recovery limits due to matrix e f f e c t .

Eavireamcoul Sctcati t t and Ea{iacen, lac.

D 01260



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5

EPA Method:Lab S a m p l e ID:Matrix:Tag Number:
Date S a m p l e d :

mod. 801598-5-33-7Water
55528, 5552905/26/98

Volat i l e s Dilution Factor: 1

Analyst: DPDV o l a t i l e s Date Analyzed: 0 6 / 0 1 / 9 8Units: ftgfL

Analyte
Total Vola t i l e Hydrocarbons

CASNumber
NA

Concentration Reporting
Limits
500

Qualif ier
U

Surrogate Compound
( S S ) a,a,a-Trifluorotoluene( S S ) Ruorobenzene

% Recovery
83 %77 %

Quali f i er s: "U" Indicates compound was searched for and not detectedat or above the method detection limit."B" I n d i c a t e s compound was f ound in the method blank andhas been corrected.
"J" Indi ca t e s compound was id en t i f i ed out of the method workinglimits and should be considered an estimated value.
" * " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

D 01261



Petroleum H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5

EPA Method:Lab S a m p l e ID:
Matrix:Tag Number:Date S a m p l e d :

Client S a m p l e ID
Mod. 810098-5-33-14Water
555305 / 2 6 / 9 8

Extractables Dilution Factor: 1

Analyst: DPDDate Extracted: 6 / 3 / 9 8Extractables Date Analyzed: 6 / 8 / 9 8Units: mg/L

Analyte
Total Extractable Hydrocarbons

GASNumber
NA

Concentration DetectionLimits
1

Qualifier 1... _ ,u_, j

{ Surrogate Compound
( S S ) o-Terphenyl %Recovery I

76% j

Quali f i er s: "U" Indi ca t e s compound was searched for and not detectedat or above the method detection limit."B" Indicates compound was found in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workinglimits and should be considered an estimated value." * " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

cicatiits tad Engineer*, be.

D 01262



Environmental Scientists and Engineers, Inc.
JJ1I
I APPENDIX 5.7

I M E T A L S I N G R O U N D W A T E R
I
I
I
I
I
I
I
I
I
I
I
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Environmentsl Scientis t s »nd Engineers. Inc.

METALS IN GROUND W A T E R ( m g / L ) - WALSH 1991 MONITOR WELLS HUMBOLDT/44™ STREETS ; TO BRIGHTON• • , . • • • • • . ' ^ , \ ' • - • , ?*... - . S ' . T V v : e A ^ ' M " ; • • • . * ' A . V * ' J L - ' . * • * ' . . • • * ! • _ - ' : ! * ' ' * " - v " ^ ' -VX-*". > < ' A ,•?•"* . ' « • ' >"v«* v T . * y . • " • • ' ; * . ' • i ; ; ' * > ' 1 V v * ! > : « i . ^ ^ k i A t « i f v . A . y . o : : i a i f ' J ? ' " ' ; v - v - ' : . • ' • „ - • * • • • • >.*••• - f a *i"> • * * . . > • - • ' ' • ..•.-.-•' , • - , . . . . . - • . . . -

• ' T U f l • • ' * • * *

Arsenic N D N D N D ND ND N D N D ND ND 0.004 N D 0.05
Barium 0.05 0.13 0.06 0.15 0.05 0.06 0.11 0.05 0.04 0.06 0.04 1.0Cadmium N D ND N D ND ND ND ND ND N D ND N D 0.005Chromium ND ND ND ND ND ND ND ND ND N D ND 0.03Lead N D ND ND 0.002 ND ND ND ND 0.002 0.005 ND 0.05Mercury ND ND ND ND ND ND ND ND ND ND 0.0002 0.002
Selenium 0.004 ND N D ND 0.005 0.003 0.003 0.003 0.007 0.005 0.004 0.01
S i l v e r N D N D N D N D N D ND N D ND N D N D N D 0.05
Beryllium N D N D ND ND ND ND ND ND ND ND
Cobalt N D ND ND ND ND ND ND ND ND ND
Copper ND ND ND ND ND ND ND ND ND ND
Iron ND ND ND ND ND 0.02 ND ND ND ND
Manganese N D 3.6 N D 3.9 0.04 0.21 5.0 0.03 0.12 0.42
N i c k e l . ND ND ND 0.02 ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND ND ND ND ND
Zinc ND ND ND ND ND 0.03 ND ND ND 0.02

Doro2

1 = Colorado Ground Water Standards . Human H e a l t h Standard s (CDH, 1995). Bold values exceed C G W S s .ND » not detected

ND
ND
ND
N D
N D
ND
ND
ND



Order # 98-05-213
A N A L Y T I C A , I N C .

W a l s h Environmental I n c .
T E S T R E S U L T S b y S A M P L E

Page 3

S a m p l e : 01A T E - 2 4 TAG #55503 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matr ix: W A T E R
T e s t Descriotion
I C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium
Chromium
LeadS e l e n i u m
S i l v e r

Mercury, Dissolved
S a m p l e : 02A TE-23 TAG
T e s t Des cr ip t i on
I C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium
Chromium
Lead
Sel en ium
S i l v e r

Mercury, Dissolved
S a m p l e : 0 3 A T H - 2 0 T A G
T e s t Des cr ip t i on
I C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium
Chromium
Lead
Sel en ium
S i l v e r

Mercury, Dissolved
S a m p l e : 04A TE-19 TAG
T e s t Descriotion
I C P M e t a l s , DissolvedArsenic

Barium
Cadmium
Chromium
Lead
Selenium
S i l v e r

Mercury. Dissolved

Method
SW 6010A

245.1/7470

Result 0 Limit
ND 0.050

0.055 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

$55510 C o l l e c t e d : 0 5 / 2 6 / 5 8 Matrix: W A T E R
Method
SW 6010A

245.1/7470

Result 0 Limit
ND 0.050

0.055 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

Unit s
m g / L
m g / L
t n g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55511 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matr ix: H A T E R
Method
SW 6010A

245.1/7470

Result 0 Limit
ND 0.050

0.046 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND O.OOQ20

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55518 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matr ix: W A T E R
Method
SW 6010A

. 2 4 5 , 1 / 7 4 7 0

Result 0 Limit
ND 0.050

. 0.049 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

Analyzed
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
O S / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

Analyzed
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

Analyzed
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 5 / 9 8

D 01265



Order # 98-05-213
A N A L r r i C A , I N C .

W a l e h Environmental Inc.
T E S T R E S U L T S b y S A M P L E Page 4

S a m p l e : 05A TE-22 TAG §55522 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matrix: W A T E R
T e s t Descr ip t ion
Z C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
S i l v e r

Mercury, Dissolved
S a m p l e : O C A TE-21 T A G
T e s t Descript ion
Z C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
S i l v e r

Mercury, Dissolved
S a m p l e : 07A T E - 2 5 TAG
T e s t Descr ip t i on
Z C P M e t a l s , DissolvedArsenic

Barium
Cadmium
Chromium
Lead
Selenium
S i l v e r

Mercury, Dissolved

Method Result ^ Limit
SW 6010A

ND 0.050
0.051 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

245.1/7470 ND 0.00020

Unit s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55526 C o l l e c t e d : 0 5 / 2 6 / 5 8 Matrix: W A T E R
Method Result O Limit
SW 6010A

ND 0.050
0.057 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

245.1/7470 ND 0.00020

U n i t s
m g / L
m g / L
mg/L
mg/L
m g / L
m g / L
m g / L
m g / L

#55527 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matrix: W A T E R
Method Result 0 Limit
SW 6010A

ND 0.050
0.045 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

245 .1/7470 ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
mg/L
m g / L
m g / L

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
O S / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

Analyzed

II
0 5 / 3 0 / 9 8 { [
0 5 / 3 0 / 9 8 I *
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8 | j
0 5 / 3 0 / 9 8 | j
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8 | {0 6 / 0 1 / 9 8 l |

A n a l y z e d I I
0 5 / 3 0 / 9 8 C J
0 5 / 3 0 / 9 8 y
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8 ,
0 5 / 3 0 / 9 8 I ?
0 5 / 3 0 / 9 8 k
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8 l - j

D 01266
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APPENDIX 6.0
G R O U N D W A T E R D I S C H A R G E P A R A M E T E R R E S U L T S
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JJJ
^Walsh
Environmental Scienti s t s and Engineers. Inc.

J1IIII1J]I11111

DISCHARGE P A R A M E T E R RESULTS - WALSH 1991
H U M B O L D T / 4 4 T O STREETS TO BRIGHTON BOULEVARD
Location

T H - 6
T H - 7
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
Colorado
S t a n d a r d

Alkalinity
( m g / L )
370
460
420
520
440
460
590
450
390
none

TDS( m g / L )
1100
990
920
1000
1000
1000
1100
1000
1000
none

Oil &Grease( m g / L )
ND
3
ND
ND
ND
2
ND
ND
ND
10

COD
( m g / L )
7
17
16
82
9
5
51
18
10
none

pH
(units)
6.9
6.6
6.7
7.0
7.1
7.1
7.2
7.1
7.2
6.5 to 9

T S S( m g / L )
53000
9800
17000
17000
6000
11000
21000
5400
3200
60

Gross A l p h aGross Beta (pCi/L)
No Data
131+/-40
38.1+/-17.6
109+/-30
33.6+/-17.6
No Data
-1.0
3+/-13
No Data
88+/-31
10+/-13
No Data
83+ /-39
25+/-18
15
50

Bold values exceed Colorado standards for ground water discharge.

D 01268
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C H A I N O F C U S T O D Y R E C O R D U 4 ) c a r l tast C i r c l e , S u i t e 1 0 8Boulder Colorado 80301

P r o j . M o . P r o j e c t N a m e

S A M P L E R S : ( S J g n a t u )

t a N o D a t e T i m e S t a t i o n L o c a t i o n S a m p l e
T a g N o . Remarks

fAl
UOO 55500

7/

oo

R e l i n q u i s h e d b y : ( S i g n . ) D a t e /

Recei R e l i n q u i s h e d b y : ( S i g n . !

R e c e i v e d b y ( ( S i g n . ) R e l i n q u i s h e d b y : ( S l g a

D a t e / T i m e
J

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

Rece iv ed b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e R e c e i v e d f o r L a b o r a t o r yb y : ( S i g n . ) D a t e / T i m e Remarks:

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H & A S S O C I A T E S . I N C



. ' ' I J I ) 8 4888 Pearl Cast Cir c l e , S u i t e 1 0 8Boulder Colorado 80301C H A I N O F C U S T O D Y R E C O R D

Pro). Ho. P r o j e c t Name

E R S r f S t g n ^ u r e )

S a m p l eT a g N oS t a t i o n L o c a t i o n

R e l i n q u i s h e d b y : ( S i g n . R e c e i v e d b y : ( S i g n . )

R f e l i n q u i s h e d b y : ( S i g n . ) R e c e i v e d b y : ( S i g n . ) R e l i n q u i s h e d b y : ( S i g n . R e c e i v e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H & A S S O C I A T E S . I N C



I'jtvtranmrfitil Srimtai ml Eitf fcwm. l«c.
2 - * ' "

C H A I N O F C U S T O D Y RECORD N? 8! > / 0 4888 Pearl East C i r c l e>S u i l e lu8

Doulder Colorado 80301

I t c l I n q u i s h c d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t c / T J

D a t e / T i m e

Received b y : ( S i g n . )

R e c e i v e d f o r L a b o r a t o r yb y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ;

D a t e / T i m e Remarks:

D a t e / T i m e Received b y : ( S i g n . )

D i s t r i b u t i o n : O r i g i n a l a c compani e s s h i p m e n t . W A L S H



C H A I N O F C U S T O D Y RECORD N-° 8220 4888 Pearl East Circle, Sui t e 108Doulder Colorado 80301

€Pro. No. P r o j e c t Name

ta No D a t e T i m e S t a t i o n L o c a t i o n S a m p l ef a g N o . -*.
lOJ'T 3,0 X X

i\ 1030 (,(,5*14-
M

\\4o luus-z. ,«r
,\

fa*.
I t

4V- J -f
\/ X.

— , ° 01273
J___LR e l i n q u i s h e d b y : ( S T g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e

Received b y : ( S i g n . )

Rece ived b y : ( S i g n . )

Received f o r L a b o r a t o r yb y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . !

R e l i n q u i s h e d b y : ( S i g n .

D a t e / T i m e Remarks:

D a t e / T i m e

D a t e / T i m e

Received b y : ( S i g n . )

Rece ived b y : ( S i g n . )

D i s t r i b u t i o n : O r i g i n a l n c c o n i p n n i c s s h i p m e n t .
rj

W A L S H r"j r~j r̂



C H A I N O F C U S T O D Y RECORD Doutder Colorado 80301Sfwnrrt i «rd Bufiiwn. lie.

S A M P L E R S r J L & i g n a t u r e )

S a m p l eT a g N o .S t a t i o n L o c a t i o n

R e l i n q u i s h e d b y : ( S i g n . ]RenDqw+lh Rece ived b y : ( S i g n . )

M R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m er:D a t e / T i m e

Received b y : ( S i g n . )

Received f o r Labora toryb y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . !

D a t e / T i m e Remarks TD a t e / T i m e Received b y : ( S i g n . )

D i s t r i b u t i o n : O r i g i n a l accompanie s s h i p m e n t . W A L S H



C H A I N O F C U S T O D Y RECORDic t) U b U 4888 Pearl East Circle, Sui t e 108Boulder Colorado 80301

(Sz

c / T l m e

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

Received b y : ( S i g n . )

Received b y : ( S i g n . )

C a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S f g a

D a t e / T i m e
J

D a t e / T i m e

Received b y : ( S i g n . )

Received b y : ( S i g n . )

Remarks

D i s t r i b u t i o n : O r i i j i n n l A c c o m p a n i e s s h i p m e n t . ( / W A L S H & A S S O C I A T E S . I N C 1—i



»incwi*">t TTT^MI* flw."W
.%| (I'M III % •̂•f • ^ ' ^ • ^ P f t * C H A I N O F C U S T O D Y R E C O R D o 0 U f"1* -*8a?Rlirl UU.M vJuclc^ui t c luT*Dnuldcr Colorado 80301

D a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

Rece ived b y : ( S i g n . )

Rece ived b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . !

R e l i n q u i s h e d b y : ( S i g n .

p a t e / T i m e Remarks:
_____________ _ - - - — . _ - - - - L " • ! _ - - • - — — — — — — — — — — — — " — — — — — — — — I r — " — ¥ i i T — — j r _ . f fJ^f — — — — — — — — — — — f n - - T - _ - .O l s l r i b t i l i o n : O r l c j i n a l n c c o m p a n I e s s h i p m e n t . / w A L S H & A S S O C I A T E S . I N C

D a t e / T i m e

D a t e / T l m e

Rece iv ed b y : ( S i g n . )

Received b y : ( S i g n . )



• ••*»• •*»
/•" I £MI Caf l f lBfJff i^ fMC,

« -. • .--. I ' • I "I
C H A I N O F C U S T O D Y R E C O R D y i., / / 4888 Pearl East Circle, Sui t e 108Boulder Colorado 80301

Pro). Ho. P r o j e c t Name

D a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D . i l e / T i m e

Received b y : ( S i g n . )

Received b y : ( S i g n . )

Rece ived f o r L a b o r a t o r y

R e l i n q u i s h e d b y :

R e l i n q u i s h e d b y : ( S i g n . !

D a l e / T i m e Remarks:

D a t e / T i m e

D a t e / T i m e

Received b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

s



C H A I N O F C U S T O D Y R E C O R D 4888 Fearl East Circle , S u i t e 108Boulder Colorado 80301

P r o J . H o . P r o j e c t Mame
2O0Z-01L0 _ ?- "70

S A M P L E R S : ( S J L g n a t u r e )

S t a N o Date T i m e S t a t i o n Locat ion S a m p l eT a g N o .

77/-/.T / i f

TH-/0 <:¥<??..

Do
N>

V
Re I [n_qu i shed g n . )

( R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

D a t e / T i m e

Received b y : ( S i g n . )

Received b y : ( S i g n . )

Received f o r L a b o r a t o r y

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e y f T l m e

D a t e / T i m e

Received b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

Remarks: (}OO7~

H : ' , » r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i f S m e n t . J



vv?iisii
C H A I N O F C U S T O D Y R E C O R D 4888 Pearl East Circle, Suite 108Boulder Colorado 80301

Pro], No. P r o j e c t N a m e .

S A M P L E R S : ( S i g n a t

S t a N o Dat e T i m e S t a t i o n L o c a t i o n a m p l e
T a g N o .

* ! % / / / 5 r
, 50%•to?aw S5SIS

£=-
LL&.
riot,

01

1600
oo_Ato3

tf/o a./
D a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e

Rece iv ed b y : ( S i g n . )

Rece iv ed b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . !

R e l i n q u i s h e d b y : ( S i g n .

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

Rece ived b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) D a l e / T i m e Rece iv ed f o r L a b o r a t o r yb y : / F V g n . )
D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h l p m n n t . * / ( / W A j ^ H— W-n '»—* !•"•* '1WT" P 5 = ' t *==5> ^^ s^=l C=Z|

D a t e / T i m e Remarks:



(•nvinmntrofil S c k t H i U t imd Enfi fwvn. Inc. C H A I N O F C U S T O D Y RECORD

Oo

R e U n m i i s h e d b y , i ^ ( S I g n . )

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

a t e / T i m e

D a t e / T ? r f w * " R e c e i v e d b y : O s i g n . )

D c i t e / T i m e

Rece i ved^CW (S i gi f . )

R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ]

R e l i n q u i s h e d b y : ( S i g n . !

D o t e / T i m e

4888 Pearl &ut Circle. S u i t e 108Doulder Colorado 80301

D a t e / T i m e

D a t e / T i m e

Received b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

Remarks: 77̂ 7"

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t .



Environmental Scicntaa and Engineers. Inc.
WELL CONSTRUCTION LOG

J o h N o . 2>ooi?-o20 W r f T N f t . 7 7 J - . 2 . * / Drilling Summary

ni-Tn ™n . k O ' ^-

if Casing.

•

G r o u t — *

_* — ,- — 1 rt- 3 A
>,»"̂ /
^
Ê

&̂

bd^
%
iiÎ

v J V r^̂i1̂1̂1inrj\Jj&

\
0.5- ft

^-tt.
"

/-S ft

BentoniteSeal

Gravel Pack
PVC Screen

Measuring point is top of CASINGunless otherwise noted

Hole Diameter:.
Drilling Company:
D r i l l e r : — — — -

r

Bits:

Construction Time Log
Start

Dale Time
Drilling: &fa 010°
Screen Placement ^&5

Finish
Date Time

3#3
Filter Placement: •&&
Seal Placement <03... ^Jz-
Grouting: ^i_
Depth to Water

Pfl t e! .

WeD Construction Materials

ovf

Quantity:
Type:

Grout- Seals Filter
r f £rf -4 5* -

Comments

WELLLOGF.CDR KB 3/1095



Environmental. lac.
SOIL BORING LOG

Project Number Boring Number Sheet

Location Sketch or Description. i

e . v t , * * / » * « / / - T o

Elevation -—Drilling Method and Equip;Water Level and Date
jpftHjp* •actor &•**-**• •**<-

Logger.
S a m p l e

Results
4>w 4T" 4*N

Soil Description
USCS Group Symbol. Name. Gradation or Plasticity.Panicle Size Distribution. Color. Moisture Content.Relative Density or Consistency, Soil Structure.Mineralogy.

M
"3s F I Dreadings/stainings

nn
11
n3
0n

0-0.3
LU* •

'
I - , *

f i l l

3 - V - V
S./-&.0 /»•»»*. y..«.«-«/"

A, A^pf^U'^ -
A/o soTZt'.*., A/>

/o
5-5-7 /S-/f.2

'*! « '-3S.7 ..«.. -~>/
-o

(, ^S.<1 • . *-f *.ir**7/*-
. &

/ 3 - X 7 - / 5 "

foz
(Jo

re""

ft P.

_ iOUORLCDRUMOm D 01282
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Environmental ScientisB and Engineers. Inc.
WELL CONSTRUCTION LOG

Job No. Zoo*-09.0 Well No.

Ground Surface —»
Top of Casing

Grout

BentoniteSeal

Gravel Pack.
PVC Screen.

«,
Measuring point is top of CASINGunless otherwise noted

Total Depth of Hole:.
H o l e Diameter: _ fff

Geologist
Construction Time Log

Start
Date Time

Drilling:
Screen Placement:.
Filter Placement: .
Seal Placement: .
Grouting:
Depth to Water
Depth:

/*<*>

Well Construction Materials
Grout Seals Filter

Quantity:
Type:

r> -s**L~

Screen
'****

Size:
A r e a / F t Comp.:

Comments

I ;r£

W E L L L O G F . C D R R B J / H W S



Envtromnectal. Lie.)IL BORING LOG
reject Number Boring Number Sheet

Location Sketch cr Description.

mjeet f"leva-ton ______'._______
tiffing Method and Equipment Jtor Level and Date *M-

Drilling Contractor ItJAJLyt,

ifr
Sample

I
M

(•*?•

j t f f n r t j f f nPenetrationTestResults
Soil DescriptiOQ

USCS Group Symbol. Name. Gradation or PlasticityParticle Size Distribution. Color. Moisture Content,Relative Density or Consistency. Soil Structure.Mineralogy.

//*

+, #*:•

r&aa ft.*-

Aj^i'f **'

&**?*"/'*»" " "
D 01284

Sym
bol o

f
US

CS 
Log

tfl/

Conuucnts
pro

^•H

/ * H

s



Environmental Inc.
SOIL BORING LOG

Project Number
300? ~t>Zo

Boring Number Sheet

Project__Zl2 Location.Elevation
Drilling Method and EquipmentWater Level and Date

Drilling Contractor

I S a m p l e reneu &uon_TestResults
6" -6" -6"

Soil Description
USCS Group Symbol. Name, Gradation or Plastici tyPanicle Size Distribution. Color, Moisture Content.Relative Density or Consistency, Soil Structure,Mineralogy.

•5 CO
I" 3I BIs proreadings/gainings

' - X fin?.

/**?,
/e

D 01285
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10

StandardPenetrationTestResults USCS Group Symbol. Name. Gradation or Plas t i c i tyParticle Size Distribution. Color. Moisture Content.Relative Density or Consistency. Soil Structure,Mineralogy.
0-

Aft

D 01286

Sym
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